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Dependable, quick operating Rockwell- 
Nordstrom valves on pumping station manifold. 
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TrEdmn Dependability... ROCKWELLNordstrom Valves 


- FITTING In huge compressor or pumping station manifolds, Rockwell- 


lubrication = Nordstrom valves can always be depended upon to keep lines on 
INCH SQUARE __—___—— stream. Station engineers know that the lubricant seal means 


Quarter Turn to f L really tight shut-off. And being rotary, tapered plug valves, 
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North, east, south and west . . . Hortonspheroids® 
have proved their efficiency to reduce evaporation loss of 
volatile liquids throughout the country. The 100,000-bbl. 
Noded Hortonspheroids above are in natural gasoline CB&I Welded Steel Plate Stucture: 
service at Warren Petroleum Company’s Northworthy 
Terminal, Houston, Texas. 141-ft. 6-in. in diam., these For the Petroleum Industry 
im—@atina. Horton Floating Roofs Plain Hortonsph 


Horton Vaporspheres Noded Hortonsph 


Hortonspheroids are built in standard capacities to Roo 
120,000-bbls. and in the smaller capacities for pressures up to . Horton Vaportanks Hortondome Rov! 
100 Ibs. per sq. in. When planning storage facilities ) Hortonspheres Horton Lifter Roof 
for volatile hydrocarbons be sure to write our nearest x 
office. Chicago Bridge & Iron Company 
engineers will be happy to recommend installations best 
suited to your operation . . . at no obligation to you. 


Hemispheroids Refinery Vessels 
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Atlanta 3 17: Detroit ie 1538 Letayerte Bidg. prema 9 3235 Alcoa 
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Corrective Legislation Imperative in Gas Case 


The United States Supreme Court has 
thrown a veritable bombshell into the gas in- 
dustry by its decision in the Phillips Case. 
Although the ruling was not a complete sur- 
prise, as its possibility was realized, conster- 
nation is widespread because of the gloomy 
implications and far-reaching adverse effects 
that are indicated. 


When the court ruled 5 to 3 that the Fed- 
eral Power Commission has jurisdiction over 
the selling price of natural gas produced and 
gathered by Phillips Petroleum Company, it 
also gave that body rate-making authority 
over several thousand independent natural 
gas producers and companies that sell casing- 
head gas they produce with their oil. Hereto- 
fore these companies have been free of gov- 
ernment regulation. The ruling that any gas 
which eventually enters interstate pipe lines 
makes its selling price subject to federal reg- 
ulation, abviously classifies these many pro- 
ducers as public utilities. As such, the price 
at which they can sell their gas will be deter- 
mined by utility rate-making methods. That 
is to say, they will be permitted a return of 
possibly 6 or 6% per cent on invested capital. 


But the gas-producing industry knows only 
too well that it cannot be treated as a public 
utility. It knows that approximately eight dry 
holes must be drilled before one producer is 
found. It knows, too, that the money lost in 
drilling the eight holes will not be considered 
as a part of capital investment. Under these 
circumstances, obviously, there would be no 
incentive for exploratory drilling. Studies have 
been made, as a matter of fact, to determine 
the price a producer would receive for his 
gas on a utility basis, and in almost all cases 
the result has been a minus figure. 


If, as the majority opinion of the court con- 
tends, the paramount aim of the Natural Gas 
Act is the protection of the consumer this one 
factor alone would have an opposite effect by 
jeopardizing future reserves and supplies. 
Actually, consumers in all probability would 
not have to wait long to feel the shortage. 
Unless corrective action is taken promptly it 
is reasonable to suppose that interstate pipe 
lines will see a reluctance on the part of inde- 
pendent producers to renew or make new 
contracts, and, also, all possible effort will be 
made to sell gas to chemical plants and other 
industries within the states where produced 
to avoid federal regulation. 


Further, in substantiating its concern for 
the consuming public, misleading emphasis is 


placed on the word “substantial” in discuss- 
ing producer prices and their effect on con- 
sumer rates. Apparently lost sight of is the 
fact that the cost of transportation and local 
distribution, by the nature of things, com- 
prises 90 per cent of the price paid for gas 
by the consumer. Certainly the remaining 10 
per cent out of which comes the price paid 
the producer could not be an overwhelming 
factor. 


The decision, further, clashes head on with 
the right of states to control their natural 
resources. In the case of natural gas this in- 
volves state regulatory laws governing pric- 
ing, proration, ratable taking, unitization of 
fields, processing of casinghead gas including 
priority over other gases, well spacing, repres- 
suring, abandonment of wells, marginal area 
development, and the list is not complete. 


The decision of the Supreme Court turns 
on interpretation of the intent of the Natural 
Gas Act. The court’s view is that any gas 
eventually entering into interstate commerce 
is subject to regulation by the Federal Power 
Commission, whether from the wells of a pro- 
ducer affiliated with the transporting line or 
from that of an “independent” producer. 


Based on the legislative history of the Act, 
and the express statement in its text that the 
Act “shall not apply . . . to the production or 
gathering of natural gas,” the gas industry has 
always held, and continues to so hold, that the 
intent of congress was not for control of the 
producer or gatherer in any manner. This 
view has been concurred in by the Federal 
Power Commission, and by the Supreme 
Court’s minority opinion. 


Since such a wide divergence of opinion 
exists regarding exactly what the intentions 
of congress were when the Natural Gas Act 
was enacted, it is incumbent upon congress 
itself to take the ambiguity out of the matter 
by clarifying legislation. By its decision the 
Supreme Court has usurped prerogatives be- 
longing to the congress. These prerogatives 
should be returned to their proper place. Jus- 
tice Douglas saw clearly this aspect of the 
controversy and in his dissenting opinion said 
“Regulation of the business of producing and 
gathering natural gas involves considerations 
of which we know little and with which we 
are not competent to deal.” 


Prompt action on the part of congress is 
imperative to avoid a perilous snarl in the 
gas industry, injurious to the industry and 
consuming public alike.—F.H.L. 
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HEN TURNER & WEST of Graham, Texas pur- 

chased this portable gasoline plant which is lo- 
cated near Loving, Texas, ‘‘Oilwell’’ Compressor 
Units were selected because of the consistently good 
performance and low-cost maintenance records that 
previously purchased ‘“‘Oilwell”’ units had established 
for this customer. 

Wet gas from the separator enters the compressors 
at atmospheric pressure and is boosted to 150-200 
psi as required for processing through the plant. 

A total of 275 hp is required to drive the three 
packaged compressors. Two GBU-75 two-stage units 


each have a maximum capacity of 500,000 cubic feet 
of gas per 24 hours of operation and one GBU-125 
two-stage unit has 750,000 cfd capacity. 
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When you have GAS PUMPING Problems 


...let an “Oilwell” representative quote on the “Oilwell’’ Units 
that meet your requirements most economically throughout the 
20 to 300 hp range. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING .. . COLUMBUS, 
30 ROCKEFELLER PLAZA DALLAS, TEXAS ... HOUSTON, TEXAS 
NEW YORK 20, N.Y. TULSA, OKLA. ...LOS ANGELES, CALIF 


Branches Serving All Oil Fields 
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Likes Uren’s Index System 
To The Petroleum Engineer: 

It has been quite a few years since 
that Tulsa oil show at which I tried, 
unsuccessfully, to get all the oil maga- 
zines to put Uren’s index numbers on 
their articles. You were the only maga- 
zine that agreed the idea had merit — 
and not only agreed, but went on from 
there to modernize the index and tie 
it in with your splendid “continuous 
tables,” as well as with every article 
you have published since. The contri- 
bution of The Petroleum Engineer to 
the industry has in many ways been in- 
valuable, but this particular one has 
been unique. 

My son is now a production engineer 
with the Mene Grande Oil Company 
here in Venezuela and is building his 
own personal set of clipping files. Like 
sO many other young engineers, he has 
found it a simple matter, thanks to 
your foresight in providing the index, 
and indexing your articles. 

If-they are available, please send me 
two copies of the index in its latest 
form, and two sets of the continuous 
tables, complete to whatever date you 
can provide them. 

J. A. Holmes. 
International Petroleum 
Company, Ltd. 
Caracas, Venezuela 


Appreciates Annual Report 
To The Petroleum Engineer: 

Thank you very much for sending 
us a reprint of the annual report sur- 
vey. It is an excellent article and you 
are to be congratulated on the fine 
work. Naturally we are proud of the 
fact that one of our photographs was 
selected for the first page. 


D.C. Rogers. 
Mid-Continent 
Petroleum Corporation 


Wants Reprints 
To The Petroleum Engineer: 

The problem of incrustation is of 
prime importance to our company and 
a matter to which we have given con- 
siderable thought. Those of our em- 
ployees who receive “The Petroleum 
Engineer” have read your article con- 
cerning this problem in the May issue 
of your magazine, D-100. 

Our company could derive consider- 
able benefit from this article if we 
could furnish several of our key em- 
ployees with reprints for their personal 
files. 

We would greatly appreciate your 





arranging to send us several copies of 
this article if they are available in re- 
print form. 

J. M. Linehan. 
Mid-Continent 
Pipe Line Company 


Employment Bureau 
To The Petroleum Engineer: 

I have an idea that you might be in- 
terested in incorporating in your maga- 
zine. 

There is a great need for a nation or 
world wide employment bureau that 
could be used as a clearing house for all 
types of the better and higher paying 
jobs — technical, executive, etc. This 
could be sponsored by one of the oil 
journals and the expenses could be met 
wholly or partially by contributions 
from the oil companies. The need for 
such a bureau is tremendous. I have 
done a lot of study and have had lots of 
experience on all phases of this prob- 
lem. The oil companies spend a lot of 
money on public relations, personnel 
departments and such, but have no way 
of Knowing where to find or hire peo- 
ple when they need them. The reverse 
is also true, an experienced man, out of 
a position, may look for a job unaware 
that there might be 10 companies want- 
ing a man of his qualifications in Cali- 
fornia, South Texas, Rocky Moun- 
tains, Canada, Peru, or what have you. 

John J. O'Keeffe. 
Consultant Geologist 
Compton, California 


Liked March Issue 
To The Petroleum Engineer: 

I would like to tell you that your 
March issue contained the type of 
articles that I like. 

[ liked the feature articles on: 

1. Australian Refining, C-S. 

2. Competitive Raw Materials and 
Processes for Petrochemicals, C-9. 

3. Shell’s Water Well, C-21. 

4. Glycerol, C-39. 

5. Round-up of World Oil Activi- 
ties, A-45. 

6. Canada’s Oil and Gas, E-2. 

7. Petroleum’s Role in Europe’s 
Economics, E-18. 

8. Iran’s Products, E-22. 

9. Supervisory and Management 
Development, E-25. 

In other words, I consider March 
1954 as a top issue. 

R. E. Smith. 
Shell Development Company 
Emeryville, California 
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a Wedgeplug Steel Valves, equipped with our Special- 
0. Coated Plug, are setting new standards for valve 
performance. The Special Coating, which is bonded 
WEDGY SAYS: to the metal, assures a tight seal, and is highly re- 
{ ye tomy sistant to abrasion and corrosion. Ideal for handling 
maintenance Petroleum Oils, Liquefied Petroleum Gases, Gasoline, 
cost, use Kerosene, Air, Gas, Water, Vegetable Oils, Animal 
Wedgeplug Fats, Alcohols, Turpentine, Acid Solutions, Alkaline 
our Valves” = / Solutions, Saturated Salt Solutions, and many Sol- 
of ——— vents and Chemicals. . . . Recommended for 
operating temperatures between —40 and -+-200 F. 
Available from Stock, with *Hycar-Coated Plug 
MADE IN THREE TYPES: WRENCH-OPERATED 
and HANDWHEEL-OPERATED « GEAR-OPERATED 
*Hycar is the trade-name of the Product, made by 
B. F. Goodrich Chemical Co., used in coating Plug. 
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Gas Hurts Oil Market 


Texas oil producers are being hurt 
worse by natural gas competition than 
by foreign crude oil competition, said 
T. S. Petersen, president of Standard 
of California. He stated that Texas 
natural gas production has increased 
from a fuel equivalent of 902,000 bbl 
daily in 1946 to 2,281,000 bbl per day 
in 1953, an increase of 1,379,000 bbl 
daily. During the same period Texas 
oil production rose to 2,808,000 bbl 
daily, an increase of only 725,000 bbl. 


x * * 


Will Inventories Be Cut? 
The oil industry is lagging behind 
other industries in establishing con- 
trol of its inventories. This is the 
opinion of P. C. Spencer, president of 
Sinclair Oil. Spencer expressed confi- 
dence, however, that the industry would 
halt the increase in stocks and liqui- 
date any excesses in an orderly manner. 
x = Ff 


Leasing Bills Approved 

Two bills designed to “modernize” 
the Oil and Gas Leasing Act of 1920 
have been recently approved by the 
Senate Interior and Insular Affairs 
Committee. One bill would increase 
amount of public domain that may be 
held under lease by one person from 
15,360 to 46,080 acres. The other bill 
would increase land held under option 
from 100,000 to 200,000 acres. 


x *k * 


Highway Cost Rise Seen 

The Bureau of Public Roads has 
forecast that total expenditures for 
highway purposes this year by federal, 
state, and local authorities will reach 
$6.4 billion. This a rise of $600 mil- 
lion from 1953. 


x *k * 


Form Japanese Company 

The Mitsubishi Chemical Company 
of Japan and the Anglo-Saxon Petro- 
leum Company of Great Britain have 
created a new $1,000,000 company in 


Japan. It will be called Mitsubishi- . 


Shell Petroleum Company and will pre- 
duce about 3000 tons of acetone and 
2000 tons of isopropyl alcohol a year. 
x *k * 

Asks B. of M. Changes 

A report of an oil industry group 
recommending changes in the Bureau 
of Mines organization has been sub- 
mitted to the Department of Interior. 
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Digest of News and Comment 


Welfare Funds Grow Big 


Welfare retirement funds raise new 
problems by their very size. Companies 
and unions may find welfare funds 
wagging the business. 


xk k * 
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Prepare Gas Safety Code 


Frederic A. Hough, chairman of an 
industry code committee, recently told 
the House Commerce Committee that 
a new safety code for the natural gas 
industry will be ready by December 1, 
1954. A bill authorizing FPC to pre- 
scribe safety standards for natural gas 
companies is being considered. Hough 
asked the committee to delay action 
until the code is observed in use. 


x *k * 


Oil Top Investment 

The oil industry is one of the three 
major U. S. industries, whose shares 
are most widely held by 175 invest- 
ment companies. They hold 16,000,- 
000 oil shares with a value of $732,- 
000,000. 

= + ® 


Texas Allowable Cut 


The Texas Railroad Commission has 
set Texas crude production at 2,801,- 
704 bbl per day for July. This is a cut 
of 190,234 bbl from the June allow- 
able. 

xk k * 


Use of Gas Clause Slim 

Possibility that some of the natural 
gas producers may use a Clause, in 
many contracts, permitting the pro- 
ducer to back out of contracts if FPC 
regulates their prices is considered re- 
mote. FPC officials reported to believe 
that if they did the Commission would 
have to move in and compel operators 
to continue supplying gas to the pipe 
lines. 

= ® &® 


Landmen Elect Officers 


J. S. Lock, Midland, Texas, has been 
elected president of the National Oil 
Scouts and Landmen’s Association. 
Other officers elected by the associa- 
tion are: William R. Quigley, Casper, 
Wyoming, first vice president; M. J. 
Huffman, Calgary, Alberta, Canada, 
second vice president; John F. Hop- 
kins, Pampa, Texas, third vice presi- 
dent; C. J. Edmundson, Bakersfield, 
California, secretary-treasurer, and Pat 
N. Mason, Shreveport, Louisiana, ed- 
itor of the association’s annual. 


Oil Safety Award Created 


A meritorious safety award to give 
public recognition to acts of heroism 
and first aid by petroleum industry 
workers has been established by the 
American Petroleum Institute. Award 
will consist of a certificate, a medal, 
and a lapel pin. 

xk wk * 


Harm or Help for Coal? 


Officials of the coal industry have 
voiced fear that the recent Supreme 
Court decision on gas rates will lower 
gas prices and cause coal to be re- 
placed by gas in many industrial uses. 
Spokesmen for the oil industry, how- 
ever, say that gas prices will probably 
rise and that coal may take over some 
natural gas markets. 


x *k * 


Canadian Line Approved 

The gas pipe line from the West to 
Eastern Canada has been approved in 
principle by the board of transport 
commissioners. The board will not 
issue a interim permit, however, until 
it has more data on the route of the 
pipe line, particularly through north- 
western Ontario. 


xk * 
Fuel Bids Asked For 


Bids for large quantities of fuel oil 
(2,336,400 bbl), and smaller quanti- 
ties of aviation gasoline, motor gaso- 
line, and kerosene have been asked by 
the Armed Service Petroleum Agency. 
Supplies are for Army, Navy, and gov- 
ernment agencies in 17 states. 


=x *& *® 


FPC Approves Gas Line 

Construction: of a $160,000,000 
pipe line from the gas fields of the San 
Juan Basin of New Mexico and Col- 
orado to Bellingham, Washington, by 
Pacific Northwest Pipe Line Corpora- 
tion, Houston, Texas, has been ap- 
proved by the FPC. Service would be 
provided towns in Washington, Ore- 
gon, Idaho, Utah, Colorado, and Wy- 
oming. 

x * * 


West Virginia Gets Test 


Deepest oil well ever drilled in the 
Appalachian area will be a 12,000-ft 
test by Falcon Seaboard Drilling Com- 
pany for Hope Natural Gas Company. 
Test site is near Parkersburg, West 
Virginia, and will take an estimated 
6 to 8 months to complete. 
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LINCOLN 


.-.complete line 
of low cost 
engine-driven 
welders 









Figure 1. 200 amp “‘Shield-Arc"’ Gaso- 
line Engine Driven with Lincoln Dual 
Control. Current range 40 to 250 amperes. 


On every pipeline 
...in every part of the world 


imo Li NCOLN 


*“SHIELD-ARC”’’ WELDERS 
‘*FLEETWELD”’ ELECTRODES 


because Lincoln keeps 
welding costs down! 


T ' : a ificati Figure 3. 300 amp “Shield-Arc” with 
GET FACTS! Send for Bulletin 1337 giving specifications on i Reds Miadl Guatkenes Cantal Edel 


Engine Driven.Current range 60-375 amps 


tue LINCOLN ELECTRIC company 


Dept. 2805 


CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 





a 
Figure 2. 300-400-600 amp “Shield 
Arc” with Lincoln Dual Continuous 
Control. Gasoline Engine Driven. Current 
ranges 60-375 amps, 80-500 amps, 120-750 
amps. 











"*Shield-Arc"’ engine-driven welders. 
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HIGHLIGHTS=2 


Digest of News and Comments 





Phillips Loses Gas Case 
The Federal Power Commission has 
authority to regulate the price of all 
natural gas flowing in interstate com- 
merce. This was the decision of the 
Supreme Court in a case involving gas 
gathered by the Phillips Petroleum 
Company in one state and sold to pipe 
line companies for sale in another. 
L. F. McCollum, president of Conti- 
nental Oil Company, has called the de- 
cision basically unsound. 

K. S. Adams, board chairman of 
Phillips, has said that Phillips will ask 
for a rehearing on the decision. Adams 
also said the ruling “goes farther than 
even our opponents in this proceeding 
dared claim.” The company may re- 
fuse to ship natural gas out of the 
producing state if it eventually loses 
the case. 


x *k * 


Russia Gives Competition 

Russian oil tankers are moving in on 
British and American oil firms in the 
Mediterranean area. Egypt has recent- 
ly signed an agreement to trade cotton 
for 359,000 tons of crude. Israel, 
blocked from Middle East oil by the 
Arab League, has recently bought 100,- 
000 tons of crude, at a price that is 
reported to be 10 to 20 per cent under 
western sources. 


x k * 
Oil Rig Stolen 


Oilfield rustlers recently stole a com- 
plete drilling rig near Tulsa, Okla- 
homa, valued at $10,000. J. M. Trig- 
gle, Broken Arrow contractor, dis- 
covered the rig was missing when he 
went to the location to resume opera- 
tions after being shutdown. Tulsa 
county’s sheriff department reported 
the rig was painted red and had Frig- 
gel’s name on it. 


kk 
Oil Imports Reduced 


Standard of Indiana has reported to 
the Texas Railroad Commission that 
its subsidiary Pan-American Southern, 
has stopped importing oil. The com- 
pany has been receiving an average of 
2631 bbl of crude daily from Colom- 
bia. The Texas Company reports that 
it will reduce its crude imports by 14 
per cent for the remainder of the year. 
Standard Jersey will cut its crude 
schedule by 14,000 bbl daily and 
Atlantic Refining will make a 6500 bbl 
daily reduction. Gulf will cut its im- 
ports by 10 per cent during the last 
half of 1954. Socony-Vacuum will re- 
duce its East Coast imports by 3000 
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bbl daily in October and Standard of 
California expects to trim 9000 to 10,- 
000 bbl per day from its East Coast 
imports. 


xk k * 


Oil Import Limit Favored 


IPAA has gone on record as favor- 
ing a limit of 800,000 bbl per day of 
foreign oil imports. W. M. Vaughey, 
IPAA president, said that domestic 
production faces possible restriction 
if foreign imports are not reduced. 
Present imports are averaging 1,145,- 
300 bbl per day. 


x kK * 


Asks Oil Payments Stop 

A group of Mexican oil workers 
have demanded the Mexican govern- 
ment stop payments to the British own- 
ed Eagle Oil Company. The British 
company had agreed to accept $8,689,- 
257 for its lost properties. Pemex, the 
Mexican government oil agency, says 
the next payment, due in September, 
will be paid. 


x 2 Ff 


TIPRO May File Petition 


A taritt study petition may be filed 
by TIPRO with the U. S. Tariff Com- 
mission. Jack Woodard, association 
president, has made the proposal that 
TIPRO approve such a petition. Any 
industry has the right to file a petition 
if it should feel that imports are caus- 
ing it harm, Woodard said. The associ- 
ation would put a duty of not less 
than $1 per barrel on oil imports. 


= oe 


Argentina Oil Agreement 

Dresser Industries, Inc. and Atlas 
Corporation may enter into an agree- 
ment to develop Argentina’s oil fields 
in its Neuquen territory. Floyd B. 
Odlum, Atlas’ president, and J. B. 
O’Connor, vice president of Dresser, 
have been in Buenos Aires conferring 
with Argentina President Peron. Under 
proposed contract the two corpora- 
tions would take the risk, a id payment 
would be in accord with what they 
produce. 

xk *k * 


Gas Contracts Hearing Set 
Restrictions on escalation clauses 
and similar provisions in gas sales con- 
tracts between producers and pipe lines 
will threaten the nation’s natural gas 
consumers with decreasing supplies 
says Harry W. Bass, president of Mid- 
Continent Oil and Gas Association. 
FPC has scheduled a hearing in Sep- 
tember for investigation of contracts. 
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Texas Publicity Hurts 
Senator Price Daniel of Texas has 
warned that recent magazine articles 
on Texas oil millionaires may help op- 
ponents of the present depletion allow- 
ance to get a reduction. Daniel said 
“People who don’t understand the 
necessity for the depletion allowance 
decide they are against it when they 
read all these stories about Texas Mil- 
lionaires.” 
x * *& 


Senate Restores Budget 

Oil and Gas Division has had its 
budget restored by a Senate Interior 
Department appropriations sub-com- 
mittee to the full $300,000 requested. 
The House approved only $100,000. 
Approval is only tentative and might 
be changed before final action on the 
bill. Bureau of Mines petroleum inves- 
tigations work funds, which were cut 
by the House, are expected to find more 
favor in the Senate. 


kk 
OWIU Seeks Wage Hike 


A 5 per cent wage increase will be 
demanded by oil workers during com- 
ing wage negotiations with oil com- 
panies. The union announced that it 
would not hold a strike threat over the 
companies in its negotiations. Proposed 
increase would amount to a little over 
11 cents per hour. Last general raise 
was 4 per cent, given in 1953. 

x * WF 


May Ask Pipe Duty Raise 

A raise of the import duty on oil 
seamless tubular goods may be asked 
of the U. S. Tariff Commission in the 
near future. A leading oil field equip- 
ment supplier has stated that imports 
are rapidly becoming disadvantagious 
to the oil well supply industry. 

xk *&* *& 


Tax Rate High 


A recent release by Mid-Continent 
Oil and Gas Company on annual 
petroleum tax bills show that taxes 
have risen from $108,632,000 in 1921 
to a preliminary estimate of $4,632,- 
164,000 for 1953. In 32 years the tax 
increased 42 times. 

xk *k * 


Demand Levels Off 

The Bureau of Mines has predicted 
the oil demand in the United States for 
1954 will be 2994 million barrels, a 
rise of 2.1 per cent over 1953. This is a 
reduction of about 8 per cent of the 
Bureau’s December estimate. The 2.1 
increase will be the smallest since 1939. 
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4 GOOD REASONS 
me | for specifying 


the 


| Watson-Stillman 
: © Forged Steel Fittings 


Here’s why W-S FORGED STEEL FITTINGS mean safe, 



















e dependable operation of your piping system: 

b q 

be 1. They're drop-forged to produce the well- 
m- known forged fiber structure with exceptionally 
it high tensile and impact strength. 

the 2. They're “Safety-Factor” designed with heavy 
ver walls where you need them. Extra long bands 
‘ise extend well beyond the last thread. 


Drop Forged for Strength 
8. They're precision machined. Special automa- 
tic angle indexing machines maintain precise 











e 6°*§l angular accuracy for perfect alignment. Long “Safety-Factor” Design a 
oil accurate threads insure tight joints. 
ced 
4. They’re fully inspected. Gauges double- 
= etna ] Mises larity thread 
\ip- eck the close tolerances, angularity, threads sicsneeaiel 
rts fl and sockets and concentricity. Precine: Taine 
ioe WATSON-STILLMAN FORGED STEEL FITTINGS give you 
maximum resistance to pressure, temperature, 
corrosion, shock and vibration. They protect your 
system against costly shut-downs. 
t 
a A complete line of forged fittings available in 
xes both SCREW-END and SOCKET-WELDING Thoroughly Inspected 
21 Ff - types in carbon, stainless and alloy steels. 
32,- Write today for information. 
tax 


Sold Through Leading Distributors 


‘ted 
for 
, a 
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the 


W, 
24 WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


13 9, Roselle, New Jersey 
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A VISITOR FROM BARTLESVILLE 

It was our distinct pleasure a short time ago to have a 
visit from C. E. “Ned” Beecher, director of production re- 
search and development for Cities Service Oil Company, 
Bartlesville, Oklahoma, where Hal Price, the pipe line im- 
presario is building a fabulous structure. Ned is an inter- 
esting chap with a lot of industry background and a very 
friendly approach. We discussed the diverse phases of petro- 
leum production and the idiosyncrasies of the people respon- 
sible for them, and in no time at all had become so 
thoroughly warmed up to our subject that we might have 
been there yet if Vic Fawcett, the Lufkin violinist, hadn’t 
come along with a new plastic jigger measurer-outer that 
started us off on another tack. 

Returning again to Ned Beecher, however, we learned 
that he was a close friend of Ham Bell, the drilling contrac- 
tor, which shouldn’t have surprised us, everybody is Ham’s 
friend. We also discovered that he had worked for Henry L. 
Doherty back in the early days doing research on gas-in-oil 
solutions, surface tension, and kindred matters. 


OF SURF RIDING AND SUCH 

Rollin Eckis who succeeds Frank Morgan as manager of 
exploration for Richfield Oil Corporation is one of our 
favorite people. Despite his heavy responsibilities he re- 
mains perennially placid while jitterbugs like ourself run 
around him in a very fury of excitement over nothing at all. 
He is a trout fisherman of rare qualities and many an un- 
wary-rainbow has awakened suddenly to find itself sizzling 
on the Eckis skillet. He is also adept at something we per- 
sonally have tried unsuccessfully many times, ie., riding the 
breakers. 

We have long envied and have often tried to emulate these 
bronzed chaps who spend their Sunday afternoons scooting 
from the outer waters to the shore on the crests of the 
higher waves, but in the first place when our unlovely torso 
is exposed to actinic rays, it assumes the veriegated hues 
of a ripening radish, then blisters, peels, and reddens again. 
It doesn’t bronze! 

In the second place when we try to ride a wave, we in- 
variably get turned over and wind up rubbing our face in 
the sand and seashells on the ocean floor, after which. we 
are yanked back to the beach in spluttering exasperation by 
an angry lifeguard. Rollin Eckis, we might add, is a founder 
and past president of the Los Angeles Petroleum Club where 
an uncanny ability to pick counting rocks from the bone- 
yard and an extraordinary aptitude for pegging, have made 
him one of California’s most feared dominoists. 


SEISMO-NEWS FROM THE NORTHWEST 

Up in Cody, Wyoming, the erstwhile home of Buffalo 
Bill, there is a Western Geophysical Company party that is 
blending beautifuly into the scenery, with its accoutrement 
of wide-brimmed stetsons, levis, chaps, and all the regalia 
of the cow country. 

In the crew are surveyor Chuck Carpenter, rodman Al 
Hillier, drillers Ed Borene, Warren Tufte, Earl Floyd, and 
Frank Allen. The area is crisscrossed by some fine fishing 
streams and all the Waltonians on the crew are readying their 
rods and reels for a bit of weekend casting this summer. 
The golfers are well prepared for too, since Cody has a nice 
9-hole course, and observer Carl Sivage, and party chief, 
Bill Brooks, are tossing challenges about pretty recklessly. 
For those who prefer indoor sports, the village also boasts 
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a movie show and monthly dances at the American Legion 
Club which gives the gang a good chance to practice what 
Arthur Murray taught them. Then, for the wives, there is a 
weekly coffee whingding at which the current scandal is 
digested. A fairly new arrival in camp is Dick Watson who 
took the place of chief computor, Les Hughes, recently 
transferred to Canada. 

And, just by way of winding up this saga, Stub Bridwell 
found himself a life companion in Cody, a lovely named 
Pat Brooks. They were married in January, and in case you 
are interested in other vital statistics, 23 children now call 
this party their home. 


AROUND THE DERRICK GROVES 

By way of last minute roundup, a few evenings ago we 
ran into Erle Halliburton, Jr., and his young brother, 
Dave, better known as “Butch,” in the Los Angeles Petro- 
leum Club. Principal item of discussion was the disappear- 
ance of Bernie Thompson and what he disappeared with. 
Butch is a partner in the HAP Drilling Company of Okla- 
homa City, but is a frequent visitor in the far west. With the 
two at the time of our meeting were the Hillman-Kelley 
partners, Jim Kelley, Babe Agamenoni, John Isaacs, and 
Blair Rainey, the Jones & Laughlin higher-up. 

Another recent visitor out thisaway was Arthur Proudfit, 
president of Creole Petroleum Corporation, and we soon 
found, as we had long suspected, that he is a fellow Cale- 
donian, two or three generations removed, of course. There 
are lots of Proudfits scampering the lowland glens and 
gullies of Auld Scotia. 

We further learned that Art Proutdfit was born in Los 
Angeles. It was a pleasure to meet this distinguished gentle- 
man who at the moment is making a plea stateside for the 
continued importation of Venezuelan oil. 
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CANADA'S oil capital, Calgary, has 
passed through a number of oil booms. 
Back in 1914, and again in the “thir- 
ties,” it was Turner Valley. In 1947 it 
was Leduc, which really placed Alberta 
on the oil map. Then came Redwater, 
Golden Spike, Bonnie Glen, Wizard 
Lake, each with reserves of 100,000,- 
000 bbl and upwards, as well as a dozen 
or more smaller but major fields. 

This year it’s Pembina. All eyes in 
the Lancaster Building, Alberta’s oil 
headquarters’ on 8th Avenue West, are 
focused on this new find 60-65 miles 
southwest of Edmonton and 35-45 west 
of the Wizard Lake Devonian reef. Dis- 
covery was in the Cardium sand, a new 
horizon for Canadian discoveries, 
which had long been known to exist 
in the foothills region but was not 
highly regarded as an oil source. 

“Guesstimates” of reserves run all 
the way from 800,000,000 bbl to well 
over a billion. Geologists predict it will 
be another “East Texas.” The volume 
of oil recovered will probably not be as 
great, but it will likely cover as great an 
era. In any event it is safe to say it will 
exceed Redwater, which at 700,000,000 
bbl had been the largest pool previously 
found. First discovered about a year 
ago, it was one of three major finds in 
western Canada for 1953, with Smiley, 
Saskatchewan and Roselea, Manitoba. 


Rapid Development 

Already wildcat holes have staked 
out its area to some 50 miles in length 
north and south, and for a varying 
width of from three to five townships. 
It takes in an area from Peers on the 
north through Chip Lake, the Cynthia 
Crown Reserve, Pembina, Violet 
Grove, Buck Creek, Buck Lake, and 
Menihek. Before the full extent of the 
producing area is known and reserves 
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PEMBINA—CANADA’S BEST DISCOVERY 
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can be accurately estimated, however, 
much more step-out and exploratory 
drilling is needed. 

At the end of April there were some 
45 holes being drilled and some 30 
completions. The Cardium is not the 
only producing horizon in the area. Oil 
has been found in some of the holes 
from multi-zones. Some have found it 
in the Viking, the Belly River, the Basal 
Cretaceous, and Mississippian forma- 
tions. In fact the area was at first 
thought to be a Cretaceous pool of the 
stratigraphic type, not usually detect- 


_able by seismograph but only by in- 


tensive drilling. Where found in the 
Cardium, the oil has been of light 
gravity, generally from a 40-ft pay 
zone, or thereabouts, at 5150-5300 ft. 
The Cardium sand‘is not highly per- 
meable but responds well to modern 
fracturing methods. The rate of decline 
is expected to be fairly rapid. 
Completions are being reported at 
the rate of three to five a week. The 
original discovery was made last year 
by a Socony-Seaboard-Honolulu- 
Merrill-Cancol team. Although So- 
cony Vacuum, Stanolind, and Seaboard 
are the most active companies in the 
field to date, a list of others in the area 
includes Imperial, Superior of Cali- 
fornia, Great Plains, Bayley-Selburn, 
Delhi, Hudsons Bay, Texaco, and a 
Luscas Coal-Deutsch-Milton team. 


Record Prices Paid 

The Crown Reserve auction of Jan- 
uary 26 this year witnessed the highest 
prices ever paid for Crown reservation 
permits in Alberta. Blocks of 92,000 
acres each were offered in the Cynthia 
Provincial reserve, northwest of the 
Pembina Cardium sand field. Texaco 


EXCLUSIVE | 


affect allowables, 







paid $13,000,000 for one of them and 
Imperial $11,000,000 for another. 

Purchasers are allowed to lease one 
half of the permit blocks, and to turn 
back the other half of the acreage. ‘Thus 
the bonus cost per acre for land to be 
finally leased will be $280 for the 
Texaco piece and $240 for the Im 
perial tract. Small offset leases brought 
bonuses of $320 an acre. Canadian 
Gulf Oil paid $470,000 for a 160-acre 
quarter section and Luscar Coal Com- 
pany paid $525,000 for another. 

A spacing of 80 acres per well has 
been ordered for the Pembina and ad- 
joining areas. Search for the Cardium 
formation is permitted on even num- 
bered sub-divisions. The same regula- 
tion on spacing has been ordered for 
Amerada’s Sturgeon Lake field, another 
important 1952 discovery 175 miles 
northwest of Edmonton. Search for the 
D3 formation in this area is confined 
to the odd numbered sub-divisions. 

The Pembina find has brought about 
a definite shift of emphasis in wildcat 
drilling to the west. Last year nearly 
two-thirds of the drilling was east of 
the fifth meridian, which is near the 
Alberta Saskatchewan boundary, but 
this year at least 60 per cent of the drill- 
ing will be done west of the fifth merid- 
ian. Exploration is being extended right 
up into the foothills area. This bears 
out the contention of Dr. George 
Hume, head of Canada’s Geological 
Survey, who has always stoutly main- 
tained that some of the best oil pros- 
pects lay in or close to the foothills of 
the Rockies. 


Pipe Lines to Edmonton 
Socony-Vacuum was one of the con 
cerns that applied for a permit to build 
a pipe line to take Pembina production 
to market, but later withdrew. Instead 
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of approving a shorter direct line north 
to connect up with the existing Trans- 
Mountain pipe line west of Edmonton, 
the Alberta Conservation Board has 
now approved a direct pipe line to 
Edmonton. 

This line will have no direct connec- 
tion with the Trans-Mountain line en 
route. It provides a connection at Ed- 
monton with either the Interprovincial 
line to Sarnia or the Trans-Mountain to 
Vancouver. Thus it sets the Board’s 
policy of not allocating specific markets 
to any particular field. 

This pipe line from Pembina, to be 
built and operated by the Pembina Pipe 
Line Company, will be completed by 
early fall 1954, at a cost of some $13,- 
000,000, including 325 miles of gather- 
ing lines and storage facilities at the 
Edmonton end for 500,000 bbl. The 
main pumping station is located 12 
miles north of Buck Lake, with a 16-in. 
main 72 miles to Edmonton. 

A similar case is presented in deal- 
ing with the question of a pipe line 
outlet from the growing Sturgeon Lake 
field. A 125-mile line, now under re- 
view by the Board, would reach to the 
nearest point on the Trans-Mountain 
pipe line. But a more likely solution 
would be a longer line direct to Edmon- 
ton, as in the case of Pembina. 


Lower Allowances 


All this good news from the Pembina 
and Sturgeon Lake fields does not make 
good reading for many producers in 
other Albert afields, whose allowables 
are already held down to 100 bbl daily, 
or less in some cases. As they see it, 
with say 500 new wells completed dur- 
ing 1954 outside of the Pembina field, 
on which allowables will be possibly 
50 bbl a day, production will be in- 
creased by 25,000 bbl.daily. 

With an expected increase in demand 
by the fall of 1954 of some 15,000 bbl 
daily, this means a surplus of 10,000 
per day to be cut from existing produc- 
tion. Add to this another 20,000 bb! 
daily from a minimum of 200 new 
Pembina wells this year, and it adds up 
to a surplus of some 30,000 bbl daily, 
to be merged with the current 260,000 
bbl now being marketed. 

This would mean applying the cut 
to wells other than those already on 
minimum economic allowables, result- 
ing in a general cut of 15 per cent, and 
up to as much as 25 per cent in some 
cases. It is evident that some time very 
soon further markets must be obtained 
to avert a real depression among pro- 
ducers. A cut in well-head prices is 
likely to be a part of it. 


Growing Canadian Market 
Excluding the Pembina and Stur- 
geon finds, proven reserves were esti- 
mated at some 2.1 billion barrels for 
the prairie provinces at the beginning of 
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1954 — a fourfold increase more than 
five years ago. These Pembina and 
Sturgeon fields can easily boost re- 
serves to more than 3 billion barrels 
this year. 

Last year Canadian production of 
crude rose 30 per cent to 80,100,009 
bbl. But at the same time, Canada‘s 
thirst for oil has doubled since 1946, to 
515,000 bbl daily or a per capita con- 
sumption of 445 gal per year. This rate 
of growth is double that of U.S. A. 

The growth in demand is largely 
due to an increase in the installation of 
residential oil burners, which has more 
than doubled since 1947. Almost a 
third of the total, about 1,300,000 
Canadian homes, are now oil-heated. 
Besides this the number of motor ve- 
hicles and tractors in use have about 
doubled over the same period, while 
rail freight haul on Canada’s railways 
is being rapidly dieselized. 

Last year, imports of crude exceeded 
domestic production. Thus Canada’s 
own production is not yet displacing 
imports. Although some 43 per cent of 
Canada’s domestic market was supplied 
by Canadian produced oil, potential 
production at close to 350,000 bbl daily 
could fill about two-thirds of the 
Canadian demand if transportation 
facilities and economic markets were 
available. 


Price Cuts Hinted 
Alberta producers are very conscious 
of the need for further markets. It is 
becoming clear that if such markets are 
to be found, some prices concessions 


at wellhead and for transport must be 


made. This view was voiced recently 
by J. R. White, vice president of Im- 
perial Oil. “If we are to secure more 
distant markets,” he said, “it looks as 
if a real adjustment in delivered prices 
may be in the offing.” 

Looking at a map, the location of 
these further markets seem fairly ob- 
vious. Michigan, and particularly the 
Detroit area, is one of them. Oregon 
is another, and perhaps as far south as 
California. Should Canadian producers 
be blocked from further exporting to 
the U. S. market by some sort of arti- 
ficial barriers, then Canada would have 
only one mass market left for her west- 
ern crude, namely Montreal, which is 
now served exclusively by foreign oil 
via pipe lines from Portland, Maine, 
and by tanker. 

This market alone will import almost 
60,000,000 bbl of Venezuelan, Arab- 
ian, and Gulf Coast oil in 1954. 
Montreal refineries have a capacity of 
192,000 bbl daily, that will be increased 
by late 1955 to 214,000 bbl per day. 
But a price cut sufficient to allow 
Alberta oil to compete here with for- 
eign oil, is probably too great to con- 
sider for some time. 

Lesser cuts in delivery prices to at- 


tract markets in north-central states and 
along the northern Pacific Coast are 
likely to be tried first. Meantime, there 
remains the possibility of some relief 
from rising tanker rates, which would 
allow Canadian oil to compete with 
Arabian and California crude on the 
West Coast as far south as San 
Francisco. 

Final approval of the long discussed 
$300,000,000 Trans-Canada pipe line 
for taking Alberta natural gas to East 
ern Canada and Minnesota is expected 
this summer, permitting completion by 
late 1956. This export of gas will 
ultimately be of great help to certain 
oil producers, particularly those whose 
wells have a high gas-oil ratio, by pro 
viding them an additional income from 
the gas they are now wasting in flares 
It could also increase the allowables of 
producers whose wells are held down 
be excessive gas wastage. 


Breakdown of 1954 Market 

For 1954, an average volume of 
90,000 bbl per day will be piped to 
Sarnia, with another 15,000 bb! per 
day dropped off at Superior, Wiscon- 
sin, for distribution there. Domestic 
consumption in the three prairie prov- 
inces will take some 110,000 bb! per 
day, while British Columbia will take 
another 45,000 bbl per day — a total 
of 260,000 bbl. It is not unreasonable 
to expect this rate to increase to around 
350,000 bbl daily by the end of 1955, 
at which time the 50,000 bb! refinery 
at Anacortes, Washington, will be 
completed. 

Next year the eastern section of the 
Interprovincial pipe line between Lake- 
head and Sarnia will be capable of 
handling 138,000 bbl per day. AIl- 
though Sarnia refining capacity, pres- 
ently at 110,000 bbl per day may not be 
ready for all of it, there is a potential 
alternative market in northern 
Michigan. 


Refining Kept in Step 

Canadian refining capacity has kept 
pace with the rapid growth in crude 
production. Total capacity has been 
doubled since 1947. Refining runs fo! 
1954 are predicted at 170,000,000 bb! 
Deducting the volume of imported oil 
at Montreal and in the Maritime Prov- 
inces, of 59,500,000 bbl respectively, 
leaves a capacity of Canadian produced 
oil of 103,500,000 bbl per year. Total 
imports for 1954 are estimated at over 
82,000,000 bbl, and domestic produc 
tion is forecast at 87,000,000 bbl. Thus 
1954 will be the first year in which 
domestic production exceeds imports 

Imperial oil shareholders were told 
at the company’s recent annual meet 
ing that “the market for Prairie oi! may 
be close to three times its present size 
within two or three years. Canada is 
now in the ‘big-oil-country’ class.” * 
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R. K. Stratford — Scientist 


T HE scientist cannot be “fenced in,” 
reduced to a mold, standardized; must 
have his fancy free and his thinking 
untrammeled, must plunge into the un- 
known with what the technologist or 
the business man would consider in- 
adequate data. Although we have not 
asked Dr. Stratford to put his thoughts 
into these or any other words, his writ- 
ings, discussions and his life’s work and 
thinking may well be summed up in 
some such expressions as these in our 
first sentence. 

Stratford, scientific adviser to Im- 
perial Oil Ltd. since 1951, has come 
up the long hard road to his present 
eminence in leadership. Ontarian by 
birth, he received agricultural training 
in his first college education.-His most 
recent honor is the granting by the 
Canadian Section of the Society of 
Chemical Industry of its Medal for 
outstanding contributions to Canada’s 
chemical industry, early this year. 

This follows several other unusual 
recognitions: Presidency of the Re- 
search Council of Ontario, 1951; a 
(honoris causa) D. Sc. degree from 
University of Western Ontario, 1949: 
L. L. D. (honoris causa), Queen’s 
University, Ontario, 1953. 

His collegiate training showed versa- 
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tility in experience, in training, and in 
its effect on his personality and his 
work. He received a B. S. A. degree 
from Ontario Agricultural College, 
spent a four-year “term” as agricultural 
expert for the Province of Ontario, 
and later received a M. S. degree from 
Agricultural College, Amherst, Massa- 
chusetts. In 1922 he went to France 
for three years of study. In France for 
the first time he concentrated on petro- 
leum, pointing up his life’s work. 

Beginning research for Imperial 
when he returned to Canada in 1924, 
Dr. Stratford worked five years before 
becoming the research head for Im- 
perial. Technological pioneering was 
in the wind, the rule-of-thumb type of 
refining was being displaced by the 
scientific venturesomeness of the re- 
searcher and the experimenter, and 
“Doc. R. K.” had an even start. 

From the following years came sev- 
eral developments of outstanding scien- 
tific and/or technological importance. 
Lubricating oils even in 1930 were 
not all that was wanted, separation of 
the sheep from the goats in lube frac- 
tions was not accomplished to any grat- 
ifying extent by fractionation, or by 
acid treating. Casting about for a sol- 
vent that would separate the (goats) 





aromatics, asphaltics, resinous, and 
other undesirables from the, (sheep) 
desirable hydrocarbon constituents, Im- 
perial’s laboratory hit on phenol, the 
old carbolic acid of especially suicidal 
fame, and the result has been develop- 
ment and widespread use of one of the 
three or four main lubricating oil proc- 
esses known to the industry. 

Canada had many roads, much too 
great a proportion of them bad. Be- 
cause of the extremely low tempera- 
tures reached in winter, asphaltic oils 
for road building called for specitic 
and special properties to meet the 
severe requirements. Long and exact- 
ing experiment developed asphalts of 
properties meeting the requirements. 
This took three years of work for re- 
search director Stratford and staff. Pe- 
troleum waxes plagued the lube oil 
maker and user, especially in Canada’s 
subzero atmospheric temperatures. The 
research department started work on 
wax removal, and the result is the use 
of various ketones as solvents for wax 
elimination. Catalytic cracking was 
forging ahead in research. Dr. Strat- 
ford began work on the study of sus- 
pensoid catalytic cracking, wherein the 
catalyst is suspended in and goes along 
with the oil charge to be cracked under 
proper conditions. During World War 
If this process, applied to the existing 
thermal cracking units at Sarnia, sup- 
plied the butylenes employed as charge 
stock for the butadiene plant and the 
synthetic rubber unit of Polymer Cor- 
poration plant, beside the Sarnia plant. 

These are only a few of the numer- 
ous problems attacked and solved by 
Imperial’s research department and its 
chief during the last quarter-century. 
As he has gone on, he was made a mem- 
ber of the permanent council of World 
Petroleum Congress (1950); two years 
later he was made chairman of the 
Canadian section, Society of Chemical 
Industry. Important among his extra- 
curricular activities is his association 
with the Ontario Cancer Treatment 
and Research Foundation. 

Dr. Stratford holds that chemists 
should contribute more than merely 
the results of chemical research to the 
world. They should contribute, if we 
interpret his reactions correctly, to all 
fields in which “they are competent to 
establish facts and express opinions.” 
Complete and unwavering professional 
integrity, the willingness and insistence 
to base conclusions on scientific fact 
no matter what the result, may be said 
to be Dr. Stratford’s code of ethics. 
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Profit from 


this experience (uum 


Hughes Flash-Weld tool joints are veterans of 
the oil patch! Since 1938, more than one million 
HUGHES Flash-Weld tool joints have been used 
in unitizing over 32,000,000 feet of drill pipe. 
The performance records of these joints in 
thousands of wells prove they make the most 
dependable drill stem you can run in your well. 
And that they cost you less per foot of hole drilled! 
When you specify HUGHES you get the orig- 
inal Flash-Weld tool joint...and the drilling 


industry’s greatest flash-welding experience. 


FLASH-WELD 


A DEVELOPMENT 
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(shaped-charge perforating) 





Koneshot is the shaped-charge service that 
delivers its deep penetration with bullseye ac- 
curacy —because KONESHOT uses Lane-Wells | 
famous depth-measurement system, the system 
that’s famous all through the oil country for 
putting the shots exactly where you order ’em. 


Why settle for less? 


eta nals 





. General Offices, Export Office, Plant 
5610 So. Soto St., Los Angeles 58 


LOS ANGELES * HOUSTON « OKLAHOMA CITY 


LANE-WELLS CANADIAN CO. IN CANADA 





PETRO-TECH SERVICE CO. IN VENEZUELA 
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Sea Water in Oil Recovery 

Continental Oil Company has 
launched a waterflood program using 
sea water. Site of new project is the 
San Miguelito field west of Ventura, 


‘California, on the seacoast. Conti- 


nental West Coast vice president, Olen 
Lane, stated program involves three 
zones and that sufficient additional oil 
recovery should make a profit of $25,- 
000,000. Lane added this was believed 
to be first use of sea water in second- 
ary recovery, and makes the work rela- 
tively cheap. 
kk 


Contract Drilling New 
To Aussie 

The contract drilling company, a 
new type for Australia, is being formed 
in that country. Although contract 
drilling in other countries is about the 
same age as the industry itself, it is 
new to Australia. Excitement of Aus- 
tralia’s first oil discovery is spreading 
to nearby islands, reports indicate. 
Papua and Dutch New Guinea are 
profiting from the increased explora- 
tion, though 20 wells have been drilled 
without success in Papua. An oil com- 
pany made up of interest owned by 
Royal Dutch Shell, Standard-Vacuum 
Oil, and Caltex previously found oil 
on the western side of Dutch New 
Guinea. 

x *k * 


Urges More Research 

More scientifically guided explora- 
tion and continued extension of devel- 
opment of escondary recovery methods 
are needed to maintain Pennsylvania 
Grade crude oil supply, R. J. S. Pigott, 
Gulf Research and Development Com- 
pany, has declared. Speaking at annual 
meeting of Pennsylvania Grade Crude 
Oil Association, Pigott told the group 
that an adequate program of geologic 
and geophysical exploration, together 
with necessary research must be under- 
taken if production of Penn Grade 
crude is to be porperly sustained. He 
added that more improvement in sec- 
ondary recovery methods must be 
made, and that research operation 
established by the association could do 
valuable work in this. 


x *&* * 


New Type Barge 

_ A new type of barge has been put 
Into service in the search for oil in 
the Gulf. A series of powerful jacks, 
cach one with a lifting capacity of 
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350 tons, capable of raising the float- 
ing barge on giant 160-ft long steel 
caissons to a pre-designated position 
over the ocean water level is featured 
by the new barge. Col. L. B. DeLong, 
president of DeLong Corporation, an- 
nounced that one of its steel dock 
barges had gone into service in the 
Gulf of Mexico. Unit has been engi- 
neered so that caissons need not be 
permanently anchored to the ocean 
floor and can be readily retracted by 
reversing the jacking cycle, thereby 
reconverting the drilling platform to a 
floating barge as operations require. 


x kk * 


SEG Bulletin for Students 


A Vocational Guidance Brochure 
for students in the country’s some 2600 
high schools is being published by the 
Society of Exploration Geophysicists. 
Paul L. Lyons, SEG president and ex- 
ploration manager of Anclor Petro- 
leum Company reported that oil com- 
panies, geolphysical contractors, and 
universities have donated more than 
$12,000 for the booklet, “Careers in 
Exploration Geophysics.” Booklet was 
written by the Society’s Standing Com- 
mittee on Public Relations, headed by 
R. C. Dunlap, Jr., of Geophysical 
Service, Inc. 

xk kk 


Well-Spacing in Wyoming 

The first step in creating stability 
of a dozen or more wells being drilled 
on haphazard patterns in Wyoming has 
been taken by the Wyoming Oil and 
Gas Commission, created by the 1951 
legislature. Its first well-spacing order 
has been issued, a pattern of one well to 
each 40 acres in the Clareton area of 
Weston County. Ninety per cent of 
the leaseholders in the Newcastle sand 
zone of this area approved the new 
order. 

xk k & 


New Orleans Office 


Gulf Coast operators are becoming 
impatient at Interior Department’s de- 
lay on establishing and staffing the 
proposed field office at New Orleans to 
handle administration of the outer 
continental shelf oil and gas opera- 
tions and leasing. Interior officials have 
not yet announced when, where, or 
how the office will operate even though 
it has been several weeks since the 
official rules and regulations for oil 
and gas leasing and operations on the 
shelf were issued. 


AAODC Meet Scheduled 


American Association of Oilwell 
Drilling Contractors is holding its 14th 
annual meeting, October 11-13, in Los 
Angeles, Calif. Head of housing is D 
H. Graham, president of Dunlap and 
Graham, who urges all interested to 
apply for reservations at once. Address 
is in care of Graham, 2450 Cerritos, 
Long Beach, California. 


x * * 


States Handle BLM Records 


All functions of Washington office 
of Bureau of Land Management in- 
volving use and disposal of public 
lands and minerals in acquired lands in 
six states have been transferred to 
three state offices. Order was given by 
Secretary of Interior McKay, although 
Bureau of Land Management had only 
recently announced it would continue 
handling of oil and gas leases in Wash- 
ington until November 1. Records fo 
lands in North Dakota and South 
Dakota will be transferred to Billings, 
Montana; Nebraska and Kansas rec- 
ords to Cheyenne, Wyoming, and Ok- 
lahoma and Texas records to Santa Fe, 
New Mexico. 


x k * 


Peru Well Completed 

Douglas Oil Company has reported 
completion of its first Peruvian well 
It is a 30-bbl per day well, on a 1000 
acre concession. Douglas vice presi 
dent George Coggins announced com- 
pany will continue its long range pro 
gram to develop area’s oil resources, 
and a number of new wells will be be 
gun this year. 

xk kK *& 


Lease Applications 

Interior Secretary McKay has asked 
interested persons to inform the Bu- 
reau of Land Management which areas 
they would like to have offered for oil 
and gas leasing in the offshore area 
of Louisiana and Texas. Applications 
should be submitted by August 3 for 
areas of Louisiana, and September 3 
for Texas, McKay added. Edward 
Woozley, director of Land Manage 
ment Bureau reported that calls for 
offers for competitive bidding will fol 
low after nominations, with time set 
tentatively for October 3 for Louisi- 
ana, and November 9 for Texas. States 
were granted title to offshore lands 
within their historic boundaries last 
year, but Federal Government has title 
to lands in the outer Continental Shelf 
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Wire line setting of 


BAKER PACKERS and BAKER BRIDGE PLUGS 


PAYS 


Here’s why 
wire line setting 


pays off... 


DIVIDENDS IN MANY 


WAYS 


YOU SAVE 
WEAR AND TEAR 


on tubing or 


_ YOU SAVE 
| VALUABLE TIME ~ 
over setting on tubing a 


or drill pipe. drill pipe. 





3 
ACCURATE, 
CORRELATED SETTING 
DEPTH is simple with wire 


line measurements. 


% : 5 
PREMATURE 
TING 1S MINIMIZED 


the use of 


sory equipment. 





FOR WIRE LINE SETTING 


Contact these leading wire line service 
organizations, who are licensed to use Baker 
Wire Line Setting Mechanism and other 
accessories, furnishing Baker Bridge Plugs as 
required. Baker Packers are available from 
Baker Oil Tools, Inc., for setting by the wire 
line service organization of your choice. 


THE FORD ALEXANDER CORPORATION 
BIRD WELL SURVEYS 

BJ SERVICE, INC. 

THE DIA-LOG COMPANY 

DOWELL INCORPORATED 

HUSKY GUNS, INC. 

LANE-WELLS COMPANY 

McCULLOUGH TOOL COMPANY 
PERFORATING GUNS ATLAS CORP. 
RAM-GUNS, INC. 

SCHLUMBERGER WELL SURVEYING CORP. 
WELEX JET SERVICES, INC. 

THE WESTERN COMPANY 
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A SINGLE 
SET-UP permits gun- 
perforating, and setting 
of Packer or 
Bridge Plug. 





Here’s why Baker Packers and 
Baker Bridge Plugs pay dividends... 


Features of the BAKER RETAINER PRODUCTION PACKER which appeal to pro- 
duction men are... Applications for Acidizing, Plasticizing, Re-Pressuring and similar 
uses — Positive Anchoring Against Upward or Downward Movement—Flexibility of 
Application for Single-Zone or Dual-Zone Production—Corrosion-Resistant Construc- 
tion—Resistance Against High Temperatures —Bottom-Hole Control, with a flapper valve 
which closes when the tubing is removed, thus eliminating the necessity for killing the 
well, under normal conditions—Complete Drillability. 

ALMOST UNLIMITED FLEXIBILITY of operation is based upon the construc- 
tion of the Baker Packer with two sets of opposing slips having a packing element between 
them; and the extensive line of accessory equipment for producing from one or more 
zones, through tubing or casing, with production changes often made without pulling the 
production string. When the Baker Packer is set it virtually becomes a part of the casing 
string, and the tubing, or down-hole tools, are run through the packer; however, the entire 
packer can be drilled out when desired 
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BAKER BRIDGE PLUGS have been successfully used for every type 
of installation. Operators know that they will set positively—will 
hold against any pressures (from above or below) safe for the 
casing—and will drill out quickly and safely because they are 
DESIGNED AND CONSTRUCTED WITH “DRILLA- 
BILITY” A FOREMOST CONSIDERATION. 

Then, too, you can choose between the CAST IRON Type 
for permanent installations, or where harmful well fluids are pres- 
ent—or the MAGNESIUM ALLOY Type where the application 
is temporary. Either type will withstand any pressure safe for 
the casing. And, you will not need to dump cement on a BAKER 
Bridge Plug to secure a leak-proof shut-off. 





ANY BAKER REPRESENTATIVE or office will gladly furnish specific 
recommendations for the use of BAKER PACKERS or BAKER BRIDGE 
PLUGS in your wells. Why not get all the facts? 


B AK E BAKER OIL TOOLS, INC. 
AKER | 
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Texas Boosts U.S. Output 


U. S. production of oil averaged 
6,454,750 bbl daily, a gain of 50,000 
bbl daily for the second week in June. 
Increase was due to higher Texas al- 
lowables for last month. In other 
states for the same week, Illinois crude 
averaged 187,100 bbl daily, up 5700 
bbi, and California’s output was 987,- 
900 blb daily, a gain of 4500 bbl. Big- 
gest deficit was in Oklahoma, where 
output dropped 7700 bbl daily to 519,- 
600 bbl. 

xk k * 


Expanded Geology School 

A big expansion program for its 
geology department is underway at the 
University of Houston, Houston, 
Texas. The school reported it felt that 
a geological school was essential if the 
needs of the Gulf Coast area are to 
be met. Dr. Paul Fan, acting chairman 
of the department, has been laying 
groundwork for improvements for 
more than a year, and in September, 
Dr. Henry B. Stenzel, special profes- 
sor, will take over the department. 
He was formerly with the University 
of Texas. Two other specialists will 
join the staff, Dr. Max Carman, for- 
merly with the Navy in X-ray studies, 
and Dr. Robertwood Greenwood, spe- 
cialist in mineralogy and mineral de- 
posits. Private companies have been 
informed that University facilities will 
be available. 

" = 


Kuwait Sets Record 

Kuwait has reported a March oil 
output record of 1,012,179 bbl per 
day. This was the first Middle East 
country to pass the 1,000,000 bbl per 
day mark. April’s average output was 
down slightly with an average of 900,- 
404 bbl per day. Gulf Oil, reporting 
on behalf of Kuwait Oil Company, 
London, which it owns jointly with 
Anglo-Iranian Oil Company, stated 
that this was a record output for Ku- 
wait as well as any other country in 
the Middle East. 


xk kk 


Drilling Fluids Course 


Special graduate course on “Com- 
position and Properties of Oil Well 
Drilling Fluids” will be offered under 
Institute for Advanced Engineering at 
the University of Texas between Au- 
gust 26 and September 15. The topics 
covered include testing procedures and 
specifications of muds and materials, 
composition of bentonite and clays, 
properties of bentonite and clay in 
aqueous media, fluid loss reducing 
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agents, viscosity reducing agents, rhe- 
ological properties of mud, filtration 
properties of mud, and others. Walter 
F. Rogers, chief chemist, Gulf Oil’s 
Houston production division, will be 
principal lecturer. Professor H. H. 
Power of the department of petroleum 
engineering, co-lecturer, and six ex- 
perts from industry will also take an 
active part in the program. 


x & *& 


Washington Gas Well 


Simms No. 1, exploratory well in 
Grays Harbor County, Washington, 
has been completed according to Con- 
tinental Oil Company. Well flowed dry 
gas at about 50,000 cu ft per day 
against 300 Ib back pressure. It was 
drilled to total depth of 3452 ft. Other 
exploration will be done in this new 
area. 

x k * 


Anglo-Iranian Sales Up 


Sales of Anglo-Iranian Oil Com- 
pany, Ltd. rose to the second highest 
level in its history in 1953. Sales of 
crude oil and petroleum products last 
year increased to approximately 751,- 
500 bbl, 14 per cent over 1952. 


Royalty Payment Ruled 

Wyoming State Land Commissioner 
John Ridel has ruled that oil producers 
on state owned land will have to pay 
the 12.5 per cent state royalty on the 
established market price of oil for the 
field regardless of the selling price. 
Operators in the Clareton field in the 
northeastern part of the state have 
sometimes sold oil below the market 
price. Ridel said the order will elimi- 
nate some waste production. 


xk *k * 


Nevada Test Finaled 

A recent test of Shell Oil Company’s 
Nevada wildcat well made 158 bbl of 
net oil per day on swab. The well had 
been previously reported as a discovery 
on basis of drillstem tests. 


x *k* * 


Quebec Oil Quest 


Imperial Oil Company has asked the 
Quebec Government for authority to 
drill for oil on both shores of the St. 
Lawrence River between Quebec City 
and Montreal. Oil has been found in 
Gaspe Peninsula but not in quantity 
and quality to justify development. 





Here you'll read: 


wildcatting. 





PETROLEUM EXPLORATION... 


Be sure and see your August issue of DRILLING and PRODUC- 
ING, giving you a top-notch array of articles covering new 
developments and techniques in prospecting for oil. 


PETROLEUM GEOLOGY OF NEVADA—Dr. E. Richard Lar- 
son, Chairman of the Department of Geology, Univer- 
sity of Nevada. A complete study of structure and 
stratigraphy in the nation’s newest oil state. 


DEEP CORE HOLE EXPLORATION—John W. Peret, Sun Oil 
Co. and Sim H. Crews, editor. Practical limitations in 
hydraulics and drill-string mechanics for economical 


PETROLEUM EXPLORATION WITH RADIO WAVES—Fred 
Kelly, Jr., Ohio Oil Co. New developments in geophysi- 
cal exploration by electro-magnetics. 


Read these and many other exploration articles, 
plus engineering and operating content in your 
August issue of DRILLING and PRODUCING. 
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EL DORADO FIELD= 








Secondary Recovery Plays Big Production Rol: 


As has been mentioned, the El Do- 
rado field produces from many pays, 
but the Arbuckle is the only one hav- 
ing a strong natural water drive. No 
oil pay had a gas cap. Prime energy in 
the pays, other than Arbuckle, was gas- 
in-solution. As there was an early need, 
secondary recovery was tried early and 
has passed through a considerable 
evolution. 

As early as 1922, consideration was 
given to air drive. A rather extensive 
pilot test in the shallow (650 ft) sand 
was begun in 1924, followed by full 
scale field air drive in the shallow sand 
starting in 1926. Fig. 1 is a core analy- 
sis on the main shallow sand, and Table 
1 contains data on the performance 
of the Cities Service shallow sand air 
drive. There is a less extensive shallow 
sand found at about 550 ft which was 
subjected to the air drive also. Fig. 2 
is a map of the El Dorado shallow area 
at the height of the air drive program. 
Other operators in the field cooperated 
in the air drive program, where the 
plan for air input was to use about one 
input to seven producers. One opera- 
tor used an input density that was ap- 
proximately a 5-spot program. Cities 
Service built a central air plant con- 
sisting of 5 twin 80 hp horizontal com- 
pressor units, and the air was com- 
pressed in two stages to about 150 psi 
and transmitted through buried lines 
to the approximately 110 input wells. 
Input wells were regulated through a 
stop type valve with individual well 
intake volumes measured through an 
orifice meter. 

Many of the input wells took air 








TABLE 1. Cities Service portion of 
El Dorado shallow air drive. 





ee 4,985 acres 
Est. net sand thickness...................0eceeees 12 ft 
Nahe os Sows eace visuals 26% 
Average permeability. ...................-005 .450 md. 
Estimated connate water.................... a 45% 
Estimated original RVF..............-.-+e2----00- 
ere 16,000, 600 bet 
Air drive recovery..............seeseeeees 12,257,154 = 
Primary recovery bbl/acre............0e.eeeseeees 3,2 
Air drive recovery IE ooo csincasesenssenssses t60 
Approximate daily air input................. 3,000 MCF 
Number of wells (Prod. and input).................5. 778 
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readily and a certain amount of by- 
passing trouble was experienced. For 
the first 12 to 15 years of air injection, 
the producing wells had their casing- 
head closed in and a regulated volume 
of air was allowed to escape. This 
program caused back pressures to 
build up to as high as 50 psi on some 
producing wells. In these cases it may 
be said that the field was actually re- 
pressured causing a more even distri- 
bution of the air injected, but there is 


EXCLUSIVE | 


COMPANY: Cities Service Oil Company (Del. ) 
WELL: Stapleton 12W. Sec 29, 253, 5E 


DATE CORED: December 30, 1953 
TYPE CORE: Rotary 
TYPE MUD: Water Base 
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FIG. 1. Representative core analysis El Dorado shallow sand. 


little evidence that the higher pressure 
resulted in very much more oil than 
was obtainable by straight air drive. 
There was some concern about. the ef- 
fect this air would have on the reser- 
voir fluids. A slight oil gravity decrease 
was experienced and air effluent con- 
tained a high per cent of carbon di- 
oxide indicative of oxidation. The 
emulsion problem with shallow sand 
oil produced under air drive was never 
severe although a few wells produced 
a very difficult emulsion. The com- 
pressed air itself gave some corrosion 


CONGLOMERATE 
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troubles in the plant, lines, and input 
wells, but corrosion in producing wells 
and lead lines was minor. 

Air drive of the shallow sand was so 
successful that a large portion of the 
field heretofore undrilled was drilled up 
after 1926. Actual recovery from the 
shallow sand attributed to the air drive 
is estimated to be about 77 per cent of 
primary, but the air drive program has 
gradually given way to waterflooding. 
The Cities Service air compressor plant 
was shut down in March, though some 
air drive benefit might still be possible 
in the area not yet under waterflood but 
the air distribution lines have corroded 
beyond use. 





Koogler Air Drive 

In the south part of the El Dorado 
field there is an extensive area produc- 
ing chiefly from the Viola lime and 
Simpson sand pays in the Ordivician. 
As the productive capacities were small 
for deep wells and little water was 
being produced, it was decided to try 
air drive. This area, which is called the 
Koogler area, was put under air drive 
in 1928. Somewhat earlier, there had 
been vacuum pulled on the casinghead 
of some wells (primarily line wells of 
the several operators). Cities Service 
was the only operator to use air drive. 
This is best explained by Fig. 3, which 
is a structure map contoured on the top 
of the Simpson. The top of the Viola 
which lies immediately above the Simp- 
son has the same structure. 

As wells in a low structural position 
produce some water in the Viola, very 
- few down structure wells even tested 
the Simpson. A considerable portion 
of the lower structure, Cities Service 
Koogler was not opened to the Simp- 
son until a waterflood program went 
into full swing in 1949 to 1952. It was 
only natural that operators whose wells 
made considerable water from the 
Viola would doubt the advisability of 
using air drive. For these reasons, the 
area under air drive covered only 
about 829 acres. Oil wells in this area 
are drilled on approximately 10-acre 
spacing although some inside locations 
remained undrilled. Location of air 
input wells was haphazard with 12 


TABLE 2. Koogler air drive area. 


Viola Simpson 


Producing area under air drive, acres 829 738 
Gross thickness, average t 23.1 56.3 
Net pay thickness, average 18.5 20 
Average perosity 21% 12% 
Est. connate water 20% 30% 
Est. initial reservoir volume factor 1.06 1 06 
Fst. initial stock tank oil-in-place, bbl 18,850,000 8,950,000 
Combined zones 

Est. initial oil-in-place , Stuck tank bbl 27,800,000 
Est. recovery by primary methods 4,560,000 
Est. recovery by air drive 1,980,000 
Est. primary recovery, bbl per acre 5,500 
Est. air drive recovery, bbl per acre 2,390 
Est. total recovery (Primary and air drive) “ 

of oil-in-place 23.5% 
Approximate daily air input 425 MCF 


Well-head injection pressures 


40 to 300 psi 
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wells being so used although no more 
than 7 input wells were used at one 
time. All input wells had been oil wells 
which were converted by merely re- 
moving tubing and rods and connect- 
ing air to the casing through a meter 
run and regulating stop. 

As it had been the completion prac- 
tice to set casing at the top of the Viola 
and produce Viola and Simpson open 
hole together the air drive could stimu- 
late both zones. Fig. 4 is a core analysis 
showing how close the two zones are 
together. In addition to closeness of 
the two zones, most of the wells had 
been shot with nitroglycerin on com- 
pletion and later acidized. It is seen that 
the Viola is a lime with vugular type 
porosity, in some cases described as 
honeycomb while the Simpson is a 
fine, even grained rather tight sand 
usually with one high permeable streak. 














Considering the wide variation within 
the total pay section, it is surprising 
that the air drive achieved so much 
success. 

Table 2 lists general reservoir and 
performance data on the Koogler air 
drive area. Because the Cities Service 
Koogler lease covered a much larger 
productive area including some fairly 
good Arbuckle wells, and because a 
number of new wells were drilled at 
the same time the air drive com- 
menced, there were frequent doubts as 
to the success claimed. 

In 1938 the air plant was shut down 
to observe the effect on oil production 
rates. Within 30 days a decided loss of 
production was experienced and the 
plant was again put into operation. 
Some interesting well performances 
were observed. In one case a well taken 
for input accepted more than 600,000 
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FIG. 2. Map of El Dorado shallow air drive area. Wells encircled are air input wells. 
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cu ft of air per day at only 20 psi pres- 
sure, and this air showed up in a well 
660 ft away within a few hours. This 
case proved the Viola to be very per- 
meable in this immediate vicinity. The 
high permeability in the Viola portion 
of this well was squeezed off with ce- 
ment. Although offset operators did not 
inject air, they frequently showed in- 
terest in the Cities Service shift of in- 
put wells because it sometimes hap- 
pened that the stimulation could avoid 
all close offset wells but affect a well 
as much as 34 mile away. 

While the air drive was still yielding 
some increased oil, the project was shut 
down in favor of waterflooding which 
was being extended in the area early 
in 1950. 


Other Air and Vacuum Projects 


As has been mentioned, vacuum was 
used by several operators in the Koog- 
ler area along property lines. The vac- 
uum seems to have been used chiefly 
on Viola wells. Some increased produc- 
tion has undoubtedly been achieved 
but also vacuum was often used in self 
defense. It is reported that vacuum as 
strong as 24 in. of mercury was and 
may still be in use in some of the Koog- 
ler area. As might be expected from the 
character of the producing formation, 
wells under vacuum would be quite 
sensitive to conditions in an adjacent 
well. There are no good records from 
which to estimate actual benefits gained 
by vacuum in the Koogler area, but it 
is known that vacuum pulled in the 
south part of the area helped the air 
injection into the middle to produce 
good effect. Vacuum was also used in 
an area on the east flank of the El Do- 
rado field where production is obtained 
from Viola and Simpson, which dips 
more than elsewhere in the field. Again 
there are several operators pulling vac- 
uum on an individual basis. Actual 
benefits must have been considerable 
at first but soon it became a situation of 
self defense. The vacuum here has been 
so strong and on for so long that a top 
water leak lasting for only 2 or 3 days 
will very likely kill a well permanently. 
At one point near this area Cities Serv- 
ice and Skelly have begun a coopera- 
tive waterflood, which if successful 
may be extended to supplant the 
vacuum. 


Waterflood — El Dorado 
Shallow Sand 


Due to some success by operators in 
the Nowata area of Oklahoma, and a 
few other shallow areas in eastern 
Oklahoma and Kansas, Cities Service 
set out in 1936 to determine how the 
El Dorado shallow sand would respond 
to waterflood. At that time very little 
core analysis data were available from 
which to predict performance, but it 
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El Dorado, Kansas, Field 





FIG. 3. Structure map of the Koogler area contoured on top of Simpson sand. 


was generally believed that even after 
depletion by primary and air drive-a 
considerable quantity of oil would re- 
main. Some of this oil should be recov- 
erable by waterflood. 

One well was drilled in a 5-spot loca- 
tion on the Hegberg lease. This well 
was cored and analysis run by Geologic 
Standard Company. The core and in- 
terpretation of analysis (although 
hampered by drilling fluid invasion) 
revealed that there were many thin 
(2 ft or less) sand streaks separated by 
shale that make up the gross pay sec- 
tion, that there is only about 10 ft of 
continuous sand that may logically be 
isolated for waterflood, this 10-ft sec- 
tion has high porosity and must con- 
tain sufficient oil to justify waterflood, 
and finally that the permeability varied 
widely and this should lead to rather 
poor efficiency by waterflood. 

This one core test had casing ce- 
mented at the top of 650 ft pay section, 
the well was not shot. The open hole 
was gravel packed and string of tubing 
and packer run to protect casing. It 
was thought that gravel packing was 
necessary to prevent shale sloughing 
off and plugging the sand face. Some- 
what later a second input well was pre- 
pared in a similar fashion. The second 
input well had been an air input well 
and therefore had a shot hole. Water 
from the El Dorado City lake was used. 
After coagulation settling and filtering, 
this fresh water was clear and stable. A 
pressure pump driven from a nearby 
central power was used to establish 
pressure for injection. An initial injec- 
tion rate of 200 bbl per day was used 
on Hegberg No. 114 (the core test hole) 
but within 60 days the injection rate 


had dropped to less than 100 bb! pe 

day with 600 psi surface pressure. A 
packer leak developed, tools were 
moved in to clean out part of the gravel 
since it was thought some mud may 
have plugged the top of the gravel 
After doing this work and resetting 
the packer, this well took satisfactorily 
for about 8 months, averaging about 
300 bbl per day. In late 1937 Hegberg 
No. 114 declined rapidly in intake. The 
second input well Hegberg No. 108 
was begun to increase the scope of the 
test, and to make use of the injection 
system capacity available. In March 
of 1939 water input was stopped en 
tirely. During this test Hegberg No. 114 
had taken 131,259 bbl and Hegberg 
No. 108 took 58,860 bbl of water. The 
amount injected to Hegberg No. 114 
was enough to completely fill the pore 
space in the 5-spot test area but no in 
creased oil and very little water had 
been produced. Since Hegberg No. 108 
was attempting to stimulate a large! 
area, the pore space here had not been 
filled. Nevertheless, there was little 
reason to continue the test as both in 
put wells had declined to a very smal! 
rate of water intake using the 600 psi 
pressure. There was no good explana 
tion as to what happened to the injected 
water. 

Failure of the Hegberg waterflood 
test plus the fact that no accidental 
floods had been observed in the El Do 
rado shallow sand caused many to cor 
demn this particular pay as a wate! 
flood prospect. During the next seve 
years, which included the World Wa 
II period, several deep wells weré 
drilled in the shallow sand area. Sufl 
cient interest remained to allow seve! 
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rotary cores to be taken in the shallow 
sand. These core analyses have proved 
valuable in evaluation of the El Dorado 
shallow sand. 

In 1947, several conditions existed 
that forced reconsideration of water- 
flood in the shallow sand. 

1. During the past several years, a 
number of shallow sand wells had been 
temporarily abandoned, but retained 
in this status for possible additional 
secondary recovery use. At this time 
of severe casing shortage a general 
clamor came from several sources to 
salvage this casing. 

2. The oil business was definitely 
looking up at this time, demands for 
oil were great and the Cities Service re- 
fineries were hard pressed to obtain 
sufficient crude oil to maintain capacity 
operation. 

3. Cities Service was beginning to 
enjoy considerable success from water- 
flood along with many other operators 
in adjoining Greenwood County, 
Kansas. 

In a study reviewing the possibilities, 
it was concluded that the Hegberg test 
may have failed because fresh water 
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was used. When the sand face is plugged 
due to swelling of clay and bentoni- 
tic type materials in the sand, the pres- 
sure must have been sufficient to cause 
some form of fracture which permitted 
escape of the input water. It was sug- 
gested that salt water might effectively 
enter the oil zone, ‘but considering the 
variation in permeability, increased re- 
coveries of only 1000 bbl per acre were 
predicted. Based on this low recovery, 
the project had a very doubtful finan- 
cial justification. Nevertheless, it was 
decided to install an inexpensive pilot 
test to prove or disprove the salt water 
theory. 

The pilot test consisted of 4 new 
drilled input wells surrounding an ex- 
isting oil well on the Pierpont lease. 
The spacing for this test was such that 
the center oil well would drain an area 
of 6 acres in the form of a square with 
an input well at each corner of the 
square. The input wells were drilled 
with a small core drill rotary; 414-in. 
casing was cemented at the top of the 
main pay, which averaged about 9.2 ft 
in thickness. Cable tools were used to 
drill out the residual cement. The open 
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FIG. 4. Representative core analysis, Koogler area, 
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hole was shot with 5 to 10 quarts of 
nitroglycerin, the hole cleaned out. Ce- 
ment lined tubing was run with an up- 
side-down packer set in the bottom 
joint of casing. The annulus was filled 
with oil and the casing-head closed in 
to protect the casing from the salt water 
to be used. The water supply came 
from an Arbuckle well on the Pierpont 
lease which was being produced by a 
Reda pump. This water was separated 
from the oil in a gun barrel and a closed 
system maintained. The water received 
no chemical treatment, but was pumped 
by a duplex pump with corrosion re- 
sistant fluid end through cement lined 
distribution lines to the four input 
wells, each of which was equipped with 
a corrosion resistant meter and adjust- 
ing stop. 

The input wells accepted water more 
readily than was the case on the Heg- 
berg fresh water test and within 6 
months definite oil production response 
was observed in not only the center oil 
well, but several of the surrounding oil 
wells. The oil production increase was 
not large, although the center well pro- 
duced about 30 bbl of oil per day for 
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FIG. 5. A schematic diagram of an El Dorado shallow waterfiood 


aeration, treating and pump plant. 
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a short time before water came through. 
In general, the other wells increased 
from a normal of 1 bbl per day to 7 
to 10 bbl per day and very quickly 
water came through with the oil. The 
four test input wells and surrounding 
oil wells are still in operation during 
which time these wells have. given re- 
sults as shown in Table 3. The test 
period was deemed to be conclusive 
after about one year. Some of the im- 
portant conclusions reached were as 
follows: 

- 1. The El Dorado shallow sand will 
respond to waterfiood using salt 
water. 

2. Waterflood recoveries will be 
about the 1000 bbl per acre pre- 
dicted and therefore must be car- 
ried out with a less expensive 
spacing pattern. 

3. A closed system with Arbuckle 
water will not be satisfactory. 
The trouble comes from the 
hydrogen-sulfide and iron sul- 
fide content of the Arbuckle 
water. These materials caused 
trouble with the pump valves and 
rods, with the meters in the in- 
put system, and caused severe 
corrosion of tubing, rods, lead 
lines, etc., in the production sys- 
tem. These troubles confirmed 
predictions which were know- 
ingly overlooked in keeping the 
cost of the test small. It was of 
course expected that hydrogen 
sulfide bearing salt water passing 
through a sand previously sub- 
jected to air drive would be quite 
corrosive. 


The next step in testing the El 
Dorado shallow sand for waterflood 
was to try wider spacing using existing 
wells. The Pierpont test was expanded 
by taking seven wells for water input. 
The conversion of old wells was quite 
difficult in that the old holes had 7-in. 
casing not cemented and set high to 
permit shooting before tamping was 
known. In addition a slotted liner was 
set on bottom to permit production 
from all possible sand streaks yet avoid 
trouble from the sand and shale caving. 
To convert such wells, it was necessary 
to fish the old liner, re-shoot the sand, 
set and cement a blank liner from the 
top of the main pay sand up into the 
old 7-in. casing, clean out to the bot- 
tom and then run cement lined tubing 
with packer set in the blank liner. Of 
the seven wells thus tried, we were 
unable to complete two, due to mechan- 
ical difficulties. The five wells that were 
converted to water input were quite 
expensive and if a 7/5th success factor 
is applied, conversion actually costs 
more than drilling new input wells. In 
addition, the two new wells, drilled 
to replace the lost conversion holes, 
accepted water much more readily 
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than the five conversion holes. This 
fact was a confirmation of injectivity 
capacities observed on the four new 
drilled input wells in the pilot test. 

In watching the performance of in- 
dividual producing wells in the test 
area, there was observed considerable 
variation in daily volume of oil, but 
with a farily constant total fluid (oil 
and water) production. The producing 
wells at first were continued to pump 
from the central power. Pumping from 
a central power prevented the flexi- 
bility of pumping rates and pumping 
time that was desired and which flexi- 
bility might be absolutely necessary to 
assure that fluid was being kept 
pumped down to a low level to prevent 
back flooding in producing wells. The 
use of portable 3 hp pumping units 
powered by a 3 hp electric motor was 
tried with a rather surprising success. 
The first well tried was apparently 
being pumped down with a pump jack 
pulled from a central power and pro- 
ducing about 5 oil, and 80 water per 
day. Use of a pumping unit changed the 
production rate to approximately 20 
oil, and 100 water per day. Other tests 
with pumping units confirmed this 
result. 

As was mentioned earlier, the closed 
system for water was discarded. At the 
time the wide spacing was initiated 
in 7 input wells, changes were made in 
the water handling whereby the water 
was aerated, settled with the help of 
coagulants and filtered through gravity 
sand type filters. The water treating 
plant on the Pierpont lease has of 
necessity started with a small capacity 
and has been increased in size through 
several additions and rearrangements. 
As the waterflood program grew, two 
additional water plants have been built 
and a fourth is planned to complete the 
Cities Service portion of the El Dorado 
shallow (about 80 per cent of the total 
shallow sand productive area). Fig. 5 
is a diagrammatic sketch of the Ches- 
ney plant that was designed to ulti- 
mately, handle 30,000 bbl of water per 
day. Although this plant used the gen- 
eral system established for the Pierpont 
water plant, performance is consider- 
ably better because of several improve- 
ments. 

The vital point in this plant is the 
TABLE 3. Pierpont pilot waterflood test 

as of April 1, 1954. 


TN ee a BERG Sin, aimee eceente 6.4 acres 








1 BOE NE IID, So oo snick ccuwencscccwaames 9.2 feet 
f Acre feet under flood........ Pee 
*Total water injected....... — ae §~6—SChlr. 
Total water production..... soc ccccces LOGE DOL 
} Increased oil produced. ..... Sau ocean 8,521 bbl 
Increased oil, bbl per acre...................0000% 1,330 
Well capacity prior to flood bbl/day...... 2 oil, no water 
Well capacity, waterflood peak, bbl/day.. .30 oil, 2 water 
Well capacity, present, bbl/day......... 3 oil, 90 water 
Age of waterflood........ Serr. 
Average pressure @ sand face.................44. 830 psi 





* Portion of input to 4 wells estimated to affect the area 
drained by one producing well (Pierpont #78) 
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rectangular settling pit to which water 
enters evenly from a concrete trough 
completely across one end. Having 
water enter in this fashion gives a lin 

ear flow for the full length of the pit 

Three baffles across the pit cause the 
water to flow under the first baffle, ove: 
the second and under the last. The plant 
is currently handling only about 10,000 
bbl of water per day. Retention time 
in the pit is three days now and will 
eventually reduce to one day. At pres- 
ent the water after the third baffle has 
such low turbidity that filtering is 
hardly needed. A problem with salt 
water pits in this area is seepage. To 
overcome this, a hot application of 
catalytically blown asphalt was laid 
down as a mat covering the bottom 
and sides of the pit. A 9” layer of dirt 
was spread over the asphalt and rock 
rip-rap built up on the sides to break 
the effect of wave action. The asphalt 
has proved to be a very effective seal 

The filter plant is situated for continu- 
ation of the gravity flow. There are 6 
gravity filters installed now with space 
left for 2 more. These filters are wood 
tanks 8 ft in diameter and 8 ft tall. The 
filter bed consists of approximately 4 ft 
of graded gravel and sand. In normal 
operations there is about 3 ft of water 
head above the sand. The back wash 
drain troughs are located not more than 
one foot above the sand to assure 
effective withdrawal of sediment during 
backwashing. It is expected that these 
8 ft filters will handle 4000 bb! per day 
each under the capacity operation with 
12 hours between backwashes. Due to 
the very low turbidity under present 
operation filters are backwashed ap- 
proximately every 6 days. The clear- 
water tank is high enough to give a 
flooded suction to the pressure pumps 
The pressure pump station has three 
horizontal triplex plunger type pumps 
with space left for a fourth. If the plant 
is needed to operate at the 30,000 bbl 
per day rate the sectional building will 
be increased in size to house two more 
pumps. 

From its beginning in 1947, the El 
Dorado shallow sand waterflood has 
been expanded at an ever increasing 
rate. Fig. 6 is a map of the El Dorado 
shallow field showing the area devel 
oped and taking water as of April 1, 
1954. The rate of development has 
been necessarily fast because of the 
urgency for better salt water disposal 
The Chesney plant was completed and 
commenced operation in April, 1953. 
A similiar plant was built on the Wilson 
lease (north part of field) and com 
menced operation in February, 1954 
With these three shallow sand plants in 
operation all of the salt\water produced 
from all zones in the shallow sand area 
is being used. In addition a large ce- 
ment asbestos line brings in salt water 





B-25 





El Dorado, Kansas, Field 





from the southwest part of the El 
Dorado field where nearly all oil wells 
produce from the Arbuckle and make 
large quantities of water. Although the 
combination salt water disposal-water- 
flood system is convenient, there is 
little flexibility of operation. 

To overcome this there are three 
Arbuckle wells that serve entirely as 
water supply wells. These supply wells 
have deep penetration in the Arbuckle 
and are equipped with Reda pumps. 
Two water supply wells serve the 
Chesney plant and one serves the Pier- 
pont plant; the Pierpont plant also re- 
ceives water from two Arbuckle oil 
wells equipped with Reda pumps. The 
Reda wells supply the necessary varia- 
tion in water supply to prevent over- 
flow or shortage. The Wilson plant 
serves a small area using all water pro- 
duced from all zones from this some- 
what isolated group of leases. When the 
El Dorado shallow sand waterflood on 
the Wilson will not handle all disposal 
water, it is planned to start waterflood 
of a small Simpson sand reservoir lo- 
cated under a portion of these same 
leases. 

Results by waterflood of the El 
Dorado shallow sand to date are shown 
in Table 4. Ultimate yield is still pre- 
dicted at about 1000 bbl per acre. Re- 
sults have not been sufficient to create 
boom type interest, but other operators 
in the field have shown interest. Two 
other operators are injecting water at 
present while at least two additional 
operators are making preparations to 
waterflood the El Dorado shallow sand. 

During the course of waterflooding 
the shallow sand, Cities Service has 
drilled and completed input wells in 
several fashions. Following the illfated 
attempt to convert old wells on the 
Pierpont in 1948, it was the practice 
for some time to drill all new input 
wells even though the pattern was such 
that alternate existing well locations 
were needed for input. The old well to 
be replaced was carefully plugged and 
the new well drilled 50 ft to 75 ft away. 
These wells were drilled with cable 
tools to the top of the main sand (as 
recorded by drill cutting logs and 
Gamma-Ray logs of the old well). The 
main sand was usually penetrated 1 to 


TABLE 4. El Dorado shallow sand water- 
flood performance to April 1, 1954. 





*Area affected by waterflood 
Accumulated water input 
Accumulated water production. 
Accumulated increased oil. 


..- 2,120 acres 
12,306,535 bbl 
. .2,179,496 bbl 

571,979 bbl 


Increased oil, bb! per acres . 269 
Current daily production rate, bbl/day 1,241 oil— 
4,736 water 

Estimated production rate without waterflood. . . .34 oil— 
27 water 

Daily input rate, bbl .. . 18,822 
Number of input wells . ae 
Number of oil wells stimulated nea 








* Does not include Wilson area where flood started | n 


Veb. 1954. 








B-26 





2 ft as determined by cuttings. Casing 
was then run and cemented with bot- 
tom of the casing swinging at the top 
of the sand. As the drilling was always 
a part of a 10-well or more program, 
the drilling machine (spudder type 


which is easily moved) was moved td ° 


another location and moved back after 
the cement had set. The main sand was 
then drilled with small cable tools, the 
sand section was shot with approxi- 
mately 5 quarts of nitroglycerin and 
cleaned out. In 1952 arrangements 
were made to drill the wells with a 
small portable rotary following which 
a spudder was used to drill in as before. 

In 1953 it was decided to try drilling 
in with rotary and clear salt water. 
This was made possible by laying the 
water input line to near the location 
before drilling. Using salt water to drill 








in with proved quite successful in that 
input wells completed in this fashion 
seemed to accept water more readily 
than was possible in wells completed 
with cable tools and shot. As might be 
expected a few wells later required 
shooting and cable tool clean out. At 
present rotary completion with salt 
water is believed best. Recently, 
another attempt at conversion was tried 
on some wells from which the liner and 
7-in. casing were recovered in prepa- 
ration to plug. With a fairly good hole, 
4 in. casing was run in and cemented 
at the top of the main sand. The rotary 
was used to drill out the residual ce- 
ment with salt water circulation (jetted 
down and then horizontally) to clean 
the sand face. This type of conversion 
saves the cost of drilling a new hole 
to the top of the sand, but it also re- 
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FIG. 6. El Dorado shallow sand waterflood. Shaded portion is area now developed. 
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Throughout the oil active areas of the 
United States and Canada, there is a net- 
work of Magcobar Dealers who “anticipate” 
the mud requirements for your next well 
months in advance. 

These men are not psychic. Rather they 
are substantial, independent business men in 
the hundreds of towns and cities which are 
located near oilfields. They are Magcobar 
Dealers and they each have thousands of 
dollars invested in facilities and equipment to 
handle mud stocks so your well can drill 
ahead uninterrupted regardless of the mud 
problems you encounter. 

The next time you need mud .. . whether 
it is a routine order or a midnight emergency 
to prevent lost circulation, salt water flows, 
gas blowouts, or any other trouble . . . look 

for the dealer who sells Magcobar. There are 
more than 400, conveniently located with re- 
| spect to drilling activity. 
MAGNET COVE BARIUM CORPORATION 


HOUSTON, TEXAS 
ONE OF THE DRESSER INDUSTRIES 


Magcobar 
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FIG. 7. Cities Service El Dorado shallow leases, Butler County, Kansas. 


sults in an input well that has inferior 
injectivity capacity to a new drilled 
well. 

As a new well is often more reason- 
able than repair of an old well, con- 
sideration has also been given to re- 
drilling of oil wells. Of necessity, a few 
oil wells have been redrilled. Experi- 
ence thus far is not conclusive as to 
when new oil wells are justified; how- 
ever, it has been established that when 
a well has been back-flooded by leaking 
casing until the oil is lost, a new hole 
will yield greater return than repair 
of the old well. 

One of the most difficult operational 
problems in waterflooding the shallow 
sand comes from other wells penetrat- 
ing the shallow sand. Over much of 
the shallow sand area are wells pro- 
ducing from deeper horizons and also 
there are a number of deeper holes now 
plugged. As original spacing was 10 
acres per deep well and 6.4 acres per 
shallow well, the shallow sand water 
input wells are located in a somewhat 
haphazard fashion to avoid input close 
to a deep well. In spite of this precau- 
tion there have been to date 17 holes 
break out and flow from the shallow 
sand. These “break outs” are of three 
types and require different corrective 
measures. In all cases, the nearby water 
input wells are shut in until the “break 
out” hole ceases to flow. For a poorly 
plugged hole, rotary is used to wash 
down to the shallow sand where the 
well is cemented and replugged. For 
an old cable tool drilled deep well, 
1 in. tubing is run in outside the 12% 
in. casing (set through the shallow 
sand), water is circulated through this 
1 in. tubing until the mud is cleaned 
out and then 40 to 50 sacks of cement 
slurry is pumped in and allowed to set. 
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For the rotary drilled deep wells which 
break out from the shallow sand, a 
bradenhead is installed between the 
surface pipe and oil string of casing. 

In waterflooding the El Dorado 
shallow sand, it has been necessary to 
redesign and replace all shallow well 
lead lines. 

The old lead lines are of the belt line 
type, and many wells on each lease pro- 
duce through one 2 in. belt line. This 
was possible with primary and air drive 
production because of the relatively 
small volumes of fluid produced, which 
was mostly oil. Under waterflood large 
volumes of fluid are produced, which 
averages about 90 per cent water. 

As about one-third to one-half of 
the old locations are taken for water 
input, the number of lead lines neces- 
sary is reduced. It is the practice to in- 
stall an individual 2 in. cement lined 
lead line to each remaining oil well 
with test headers and test facilities at 
each battery. Wells are tested either 
into a test tank or through a test meter. 

As the royalty in the shallow area has 
not been unitized each lease has at least 
one tank battery. In most cases it has 
not been judged economical to replace 
the old tanks, but to repair them and 
add whatever additional tanks are 
necessary. Where possible two gun- 
barrels have been used to separate the 
deep and shallow oil in order to more 
definitely evaluate the oil increase from 
flooding. 


Koogler Waterflood 
Although the air drive had been 
quite successful in the Koogler area, 
there were many indications that addi- 
tional secondary oil could be recovered 
by waterfiood. A rather extensive engi- 
neering study was made. This fortu- 





nately was done at the time some infill 
wells were being drilled, making it 
possible to core the producing for- 
mation. 

Study indicated that there existed a 
fairly high residual oil saturation if the 
Viola lime and upper Simpson (Wilcox) 
sand could all be considered produc- 
tive. The core showed oil saturation 
throughout but quantitatively this oil 
saturation was believed unreliable be- 
cause of drilling fluid invasion of this 
low pressure formation. After con- 
cluding that the oil was present, it was 
necessary to determine that waterflood 
could be used to recover the oil. As 
was mentioned in the air drive discus- 
sion, the old wells had both Viola and 
Simpson producing from open hole 
together and in addition the wells had 
been both shot and acidized. 

As the first core analysis showed a 
possible barrier between the two pay 
zones, it was believed possible to flood 
the Simpson if new wells could be 
drilled for input purposes. It was felt 
that after flooding the Simpson, it might 
also be possible to salvage some oil by 
flood of the Viola, but certainly water 
input to the Viola first or simultaneously 
would ruin the Simpson for waterflood. 
There was some added evidence of an 
impermeable barrier between the two 
zones because this first attempt to core 
using conventional steel rotary core 
bits saw one bit wear out while cutting 
less than one foot of the Viola-Simpson 
contact. (Later coring using a diamond 
bit cut this contact readily and permea- 
bility determinations partially dis- 
proved the existance of the imperme- 
able barrier). 


Following the above idea, a four in- 
put pilot test was installed. Four new 
input wells were drilled in 5-spot lo- 
cations around Koogler No. 86, an old 
producer that had had about the highest 
single well recovery in the Koogler 
area. These input wells were drilled 
with rotary and cored from the lower 
part of the Viola, into the Simpson 
until a red rock marker was picked up. 
4% in. casing was cemented at about 
2 ft below the top of the Simpson. The 
residual cement was drilled out with 
cable tools, the open hole was cleaned 
out and the well plugged back to shut 
off the red-rock. The four input wells 
were connected to a shallow salt water 
supply well in a closed system. The four 
input wells took about 1000 bbl per day 
under gravity conditions. The input 
rate decreased some due to decline of 
the supply. Water input started in No- 
vember of 1948. Based on Bartlesville 
sand waterflood performance it was cal- 
culated that the Simpson void space 
must be filled before response should 
be expected and this should occur in 
approximately 9 months. The estimate 
for response was correct. 
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In August of 1949 increased oil pro- 
duction was observed almost simul- 
taneously from Koogler No. 86 and 
five other wells adjacent to the 4 input 
wells. One other adjacent well, No. 47 
showed little response probably because 
of the mechanical difficulties of pump- 
ing above some tubing lost in the hole. 
At that time there were no wells at the 
remaining two 10-acre locations ad- 
jacent to the input wells. This group of 
6 oil wells increased in daily production 
rate from a normal of 81 bbl of oil per 
day to 346 bbl per day during the two 
months period of August and Septem- 
ber 1949, and have continued at a rate 
above normal ever since. There had 
always been some water production in 
the Koogler area and the initial in- 
creased oil in the pilot test area was ac- 
companied by a smaller increase in 
water production. As is normal with 
waterflow, the per cent water produc- 
tion from the pilot test has steadily in- 
creased. ° 

After only about 45 days of in- 
creased oil from the pilot test, the proj- 
ect was deemed successful and work 
commenced to expand the project. Ex- 
pansion was carried out step-wise using 
the 5-spot to 10-acre input well spac- 
ing. For the next two years a yearly ex- 
pansion added a ring of input wells 
around the area under flood. In 1951 
the east boundary of the Cities Service 
Koogler lease was reached at which 
time the offset operator joined in a line 
input well program from which the 
offset wells received stimulation also. 
With the 1951 program Cities Service 
reached the originally predicted south 
limit for the waterflood. Since a num- 
ber of new oil wells had been recently 
drilled south of this point, it was real- 
ized that the Koogler waterflood would 
be much larger than first thought. 

Plans were therefore revised to in- 
clude the remainder of Section 20-26-5, 
and nearly all of Section 19 which were 
Cities Service leases. At the same time 
it appeared likely that other operators 
to the south in Secs. 29 and 30 had ad- 
ditional floodable property. Since the 
10-acre producing well pattern was well 
established in Section 20, the 5-spot 
plan was continued. In Section 19 
where the productive Simpson was 
thinner and very few wells remained, 
it was decided to space the wells 
farther apart giving a spacing of 20- 
acre to like wells. Fig. 8 shows the step- 
wise development of the Koogler water- 
flood by years. 

Until July of 1951 the performance 
of the Koogler waterflood appeared to 
be a typical flood as is often found with 
sandstone reservoirs. At this time the 
complacency of the engineers was 
badly jarred by a sudden and marked 
increase in oil production rates by sev- 
eral wells located near the south boun- 
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FIG. 8. Koogler waterflood dzvelopment stages showing year water input began. 


dary of Section 20, nearly 2 mile from 
the closest input wells. Specifically, 
some of these wells increased from a 
normal of 5 bbl to as much as 100 bbl 
of oil per day. The most alarming fea- 
ture of these increases was that some 
of the wells most stimulated had only 
Viola lime open. In an effort to control 
this oil movement rather than stop it, 
the offset operator was invited to join 
a line input program along the south 
line of Section 20 to flood the Viola 
While the flood stimulation of the Viola 
on the Cities Service lease was unques- 
tioned, the engineers for the offset op- 
erator were faced with the realization 
that many of their wells to the south of 
Cities Service in this area had for years 
produced considerable water which 
most likely was coming from the Viola. 
In addition there was belief that the 
Simpson on their lease in this same area 
was below a natural water table. 
Finally, there was the problem of prob- 
able communication between the Viola 
and Simpson. 

Prior to making any decision on the 
line input well program, this operator 
drilled 6 test wells at strategic locations 
in Sections 29 and 30 (see Fig. 3). Late 
in 1952, the two companies agreed on a 
6-well line injection program between 
Sections 20 and 29. This program called 
for injection into the Simpson only, 
although migration to the Viola could 
be expected. This cooperative effort has 
been quite beneficial to both parties. 

From the time the Viola stimulation 
was first noticed Cities Service was in 
the very difficult position of having to 
save their Viola oil. This could be done 
partially by making additional and per- 
haps unnecessary expenditures or by 









shutting off water input. Actually, both 
methods were used. A total of 17 input 
locations were drilled in two rows 660 
and 1320 ft from the south line of Sec. 
20. These wells were completed with 
4/2 in. casing set 2 to 4 ft below the 
Viola-Simpson contact. Upon drilling 
in with cable tools, the Simpson was 
tested, but seldom did this oil saturated 
sand yield any free oil or water. This 
condition was expected and considered 
no cause for alarm since there was no 
pressure in the Simpson at this great 
distance from input. Following test ot 
the Simpson, the casing was perforated 
opposite the Viola, acidized, a produc- 
tion packer set below the perforations 
and the Viola produced. Initially, these 
5-spot Viola wells were completed for 
about 40 bbl of oil and 100 bbl of 
water daily with no appreciable influ- 
ence on the nearby producing wells. At 
present these 17 wells (Viola wells) are 
making a total of 400 bbl of oil with 
about 82 per cent water; and have pro- 
duced about 335,000 bbl of Viola oil 
which otherwise might have been lost. 
These 17 wells will eventually be con- 
verted to input service in the Simpson. 

Even with protection gained from 
the resulting 5-acre density of Viola 
producing wells, Cities Service feared 
that some Viola oil was about to be lost 
if the threatened March 1, 1952, oil 
workers strike should cause shut down 
of producing operations. A_ ten-day 
shut down of water input was therefore 
tried. There followed such a terrific de- 
cline in oil production, that input was 
resumed in part with the oil wells being 
operated to the extent possible even 
during the general oil workers strike of 
April 1952. When normal operations 


THE PETROLEUM ENGINEER, July, 1954 












oth 
put 
960 
eC. 
ith 
the 
ing 
vas 
ted 
his 
red 


‘eat 
- ot 
ted 
uc- 
ons 
ese 
for 

of 
flu- 


are 
vith 
rO- 
oil 
ost. 
on- 
on. 
‘om 
iola 
red 
lost 
oil 
wn 
day 
‘ore 
de- 
was 
ing 
ven 
> of 
ons 


54 


WHEN YOU COMBINE CAT D375 
OILFIELD ENGINES LIKE THESE 






































YOUR DRILLING SUPERINTENDENT MAKES A STATEMENT 


LIKE THIS: “Been running power rigs for 14 years and these are the best running engines | have 


come up against. Never had a moment’s trouble since we started them up. When we call on them for 


power, they deliver with plenty left over for emergencies.” 


' J. O. SHARON, Drilling Superintendent, Continental Drilling Co., Inc. 


Drilling superintendents have to be convinced before 
they pass out compliments. What is it, then, that moves 
Mr. Sharon to praise the two D375s and the D13000 
on this barge rig in Terrebonne Parish, La.? 


It’s performance—trouble free and steady! On the 
last location, these D375s provided power for the Emsco 
draw works and Gardner-Denver mud pumps to drill 
8100 feet, averaging 105 feet per hour drilling! An 
amazing average, but this performance has been con- 
firmed by the owner. On another job, these same 
engines— and the D13000 used to drive a standby 
Wilson-Snyder pump—supplied the power for drilling 
over 10.600 feet in less than 20 days! 


This kind of performance cuts costs as well as 
pleases drilling crews. Call your Caterpillar Dealer 


now and let him show you proof of this performance. 
And when you repower or buy new equipment, specily 


Caterpillar Oilfield Engines. 
Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—@ 











El Dorado, Kansas, Field 











TABLE 5. Cities Service Koogler water- 
flood (Viola and Simpson) performance 
to April 1, 1954. 





Area affected by waterflood.................. 1,300 acres 
Accumulated water input................. 17,398,070 bbl 


Accumulated water production..............9,350,605 bbl 
Accumulated increased oil production... . .. . .2,762,103 bbl 
Increased oil, bbl per acre.......... .. -2,130 bbl 


Current daily production, bbl per day... . eer 
18,684 water 
Estimated normal production rate without waterflood. . . 158 


oil—405 water 
EEE CC EEC COT 22,570 bbl 
Average input pressure (surface)................-- 40 psi 
re . 69 


Number of oil wells stimulated............ — 








were resumed in May 1952 the farthest 
south row of input wells remained shut 
down until the above mentioned 6 
cooperative input wells went into 
operation. 

The overall performance of the Cities 
Service portion of the Koogler water- 
flood is shown in Table 5, including 
production from both Viola and Simp- 
son together since separation is not pos- 
sible from most of the wells. The per- 
formance of the pilot test to date is 
shown in Fig. 9 which is the produc- 
tion curve for Koogler No. 86 along 
with a curve of the water input assumed 
to affect Koogler No. 86. To show the 
overall performance of the Koogler, 
Fig. 10 is an oil production curve for 
the Cities Service leases in the Koogler 
area from first production to present. 
Water Supply and Treatment. For the 
original water supply to the pilot 
flood test of four five-spot wells sur- 
rounding one oil well, a well was drilled 
to a water sand at about 900 ft. This 
well produced about 1000 bbl of water 
per day and was pumped direct into the 
four input wells with the down the hole 
pump. 

This water contained about 70,000 
ppm of chlorides but otherwise was 
non-corrosive and required no treat- 
ment. By the time the pilot flood was 
proven the production from this well 
was down about 500 bbl per day. As 
this was only a fraction of the water 
needed for extending the flood this sup- 
ply was used for only about 18 months. 

For the first flood extension, water 
was obtained by pumping from the 
creek running through the Koogler 
lease. This was partly fresh water and 
partly salt water from the oil fields 
above. The chlorides in this water av- 
eraged about 10,000 ppm and there was 
no hydrogen sulfide present. It was 
treated with a preformed chemical by 
Treatrite Chemical Company, settled 
and filtered. This water was not too 
difficult to treat and make into fair in- 
jection water. The amount of water 
available from this creek varies with 
the rainfall (severe drouth has prevailed 
for more than 2 years) and in addition 
the amount of salt water entering the 
stream has declined steadily as opera- 
tors to the Northwest install salt water 
disposal facilities. 


B-32 





‘ 


’ a 
NJECTED WTR 





1948 1949 1950 





1951 


FIG. 9. Performance of Koogler No. 86, the pilot waterflood test oil well. 
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For additional water supply the pro- 
duced water is gathered, aerated, 
treated, chlorinated and filtered. This 
water contains up to 300 ppm of hydro- 
gen sulfide and is very difficult to 
aerate, to treat and to settle. Good in- 
jection water is finally made out of it, 
but the process is long and expensive. 

As more water was needed a water 


supply well was drilled 350 ft into the 
Arbuckle and cased 50 ft in the Ar- 
buckle with 8% in. pipe. The water in 
this Arbuckle supply well stands 450 ft 
from the top and using a Reda pump, 
the well produces at a 12,000 bbl per 
day rate with no draw down. About 
100 ppm of hydrogen sulfide is present 
in the Arbuckle water. To prepare for 
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FIG. 10. Cities Service Koogler lease, Butler County, Kansas. 
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Protect your casing strings with 


BAASH-ROSS TYPE “‘UC"’ CASING SLIPS 










Because casing strings are heavy and relatively thin-walled, 
they are vulnerable to deformation. Therefore, it is important a 


that the supporting slips insure a safe, full-circumferential grip on a er h es ] ) ps 

the casing to prevent distortion. Baash-Ross Type ‘““UC”’ slips - 

eliminate the problems caused by conventional slips because . . . 4 spec “af Lca l l Y aes 
- They consist of many narrow segments hinged together. ,. for safe 


» They wrap around the casing. : 
CAS*tNG SUPDPOTL: 


« They maintain perfect alignment at all times. 
« They automatically center the casing in the bushing. 


« They are light in weight and easy to handle. 











- All segments set at exactly the same level. 





» Each segment carries the same load as every other segment. 


« Liners are easily changed. 
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g 
BAASH-ROSS TOOL COMPANY 


Los Angeles... Houston...Oklahoma City...Odessa...Casper...Canton, O.... New York Ci 
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YOU CAN 
INSTALL THIS 
ROD CLAMP 
FASTER 








D+B KWIK-GRIP ROD CLAMP 


The new D+B Kwik-Grip rod clamp permits fast, one-man installation 
...¢liminates “knuckle-busting.” It is designed and built for service 
in the heaviest pumping conditions. 

The D+B polished rod clamp meets API specifications for pulling 
load. It is lightweight, yet strong and durable. 

The body is made from high tensile, heat-treated AISI 1040 steel. 
Accurately machined ribbed surfaces provide greater gripping power. 
Heat treated alloy hinge pins eliminate shearing or bending. 

Easy, quick opening is provided by 
a special forged Tee-head bolt. Just a 
quarter turn of the Tee-head permits 
the bolt to slide through the slot to 
remove the clamp. on 

You get the best when you specify 
D+B products. Call your nearest D+B 
or CONTINENTAL store for service 


anywhere ... anytime! 


* DEEP WELL PUMPS 
* SUCKER RODS 
* COUPLINGS 
D+B DIVISION 
EMSCO MANUFACTURING COMPANY 


Garland, Tex. LOS ANGELES, CALIF. Houston, Tex. E-163 





Serving the Oil and Gas Industries 





THE CONTINENTAL SUPPLY COMPANY © General Offices: Dallas, Texas 


Representatives in all principal oil fields of the world 
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El Dorado, Kansas, Field 





injection this water requires aerating, 
treating, settling, chlorinating and fil- 
tering. It is not nearly so difficult to 
aerate, however, and treat as is the pro- 
duced water from the oil formations. 

The difficulty in handling water pro- 
duced with the oil in the Koogler area 
is evidently due to a very small but well 
dispersed oil inclusion. Actually, the 
Viola and Simpson oil well water is 
very nearly the same chemical content 
as water from the Arbuckle supply 
well. The water separated from the oil 
at the tank batteries in the Koogler area 
is brought through cement asbestos 
pipe to the central treating plant where 
it is aerated in a combination spray and 
splatter board type aerator. From the 
aerator, water from all sources are 
combined. As the proportion of oil well 
water increases, the treating becomes 
more difficult. The preformed chemical 
is designed chiefly to remove any resid- 
ual hydrogen sulfide, coagulate to cause 
suspended matter to settle and to estab- 
lish calcium carbonate stability. The 
treated water passes through a settling 
pit and is pumped to two closed top 
1600 bbl reservoir tanks ahead of the 
filters. In route to these reservoir tanks, 
chlorine is added for bacteria control. 
The filter plant contains sand filters of 
both gravity and pressure types. Fil- 
tered water is distributed to the input 
wells by single stage centrifugal pumps 
since most of the input wells continue 
to take under gravity conditions. 


Oil Treating 

As waterflooding in this area was 
preceded by air drive, as soon as the oil 
and water began to increase materially 
from the flood, a very difficult emulsion 
problem was encountered. Some wells 
produced as high as 30 to 40 per cent 
basic sediment. This emulsion was so 
tight and of such magnitude that hay 


section heater-treaters were necessary , 


in addition to chemical treating in the 
lead lines with a tank bottom type of 
emulsion breaker. This emulsion prob- 
lem continued quite severe for about 
one year. Gradually as the air was 
worked out of the formation and the 
percent of produced water increased 
the emulsion problem decreased. Emul- 
sion treating is now easier and the fre- 
quency for cleaning stock tanks is 
much less than during the first year of 
waterflood production. The emulsion 
has continued severe enough, however, 
to require the continued use of the 
heater-treaters. In the summer the treat- 
ers are adjusted to a low heat of about 
100 deg. In very cold weather treating 
temperatures as high as 130 deg are 
necessary. 


Corrosion 
Water from this area was very cor- 
rosive before the flood, but only a part 
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of the wells produced troublesome 
quantities of water. Wells that did pro- 
duce water suffered from interior cor- 
rosion of their lead lines. Because of 
this all the old lead lines in the water- 
flood were replaced with cement lined 
pipe. Individual lead lines were used 
with headers and test meters installed 
at the batteries. This system generally 
replaced an original belt type lead line 
system. When the individual well lead 
lines would be quite long, a belt lead 
line was installed, with groups of head- 
ers and test meters along the belt line. 
Belt lead lines were of 4 in. cement 
line with a 2 in. cement lined test line 
in the same ditch. Oil sampling meters 
are used for testing. 

When more stock tanks were needed, 
and many were required, steel welded 
tanks of %4 in. steel were installed. It 
was thought that the thickness of this 
steel would be sufficient to allow the 
steel stock tanks to last through the 
flood. In less than three years, however, 
some holes came in the bottom of these 
tanks. Steel stock tanks have therefore 
been coated on the bottom and above 
the pipe line connection with Tnemec 
tank. Peculiarly, the worst holes in 
these tank bottoms have occurred di- 
rectly under the thief hatch, which 
leads to the conclusion that the cor- 
rosion has been accelerated by the con- 
tinued action of the gaugers plumb bob 
and thief loosening the corrosion scale 
from that area so that new metal is 
continually exposed for additional cor- 
rosion. All steel stock tanks now being 
installed have an additional strike 
plate welded over this troublesome area 
and the tanks are coated on the bottom 
and 18 in. up the side before putting 
into service. 

To protect the tubing, rods and 
pumps, the wells are treated down the 
hole daily with an inhibitor type of 
corrosion prevention chemical. Cities 
Service has developed and perfected 
both an oil soluble and a water soluble 
type of corrosion inhibitor chemical. 
These are used interchangeably depend- 
ing on which is judged best and most 
economical for each well. 


Other Secondary Possibilities 
In the El Dorado Field 


Thus far this article has mentioned 
secondary recovery in the form of air 
drive and waterflood in the shallow 
(650 ft) sand, and the same two meth- 
ods plus vacuum in the Viola and Simp- 
son pays in the Koogler area. There is 
a scattering of Viola and Simpson in the 
East, Central and North portion of the 
El Dorado field, which will undoubt- 
edly be tried for waterflood soon. 

A small area of about 120 acres in 
Section 21-25S-5E produces oil from 
the Douglas sand at about 1400 ft. 
Elsewhere the Douglas is usually a 
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water sand. Production from this zone 
began in May 1947. A fortunate ex- 





ploration condition existed here in that : 


a program to drill to deeper zones was 
then in progress. Limit of the pool (11 
wells) was established before the Doug- 
las wells were drilled. Actually, two 
Douglas wells were drilled and put to 
producing early to establish that pro- 
duction would be chiefly oil rather than 
water. The Douglas sand does carry 
water in low structural position, but 
continued production of the 11 oil wells 
has proved that no appreciable water 
drive exists. The Douglas sand has 
good characteristics for waterflood and 
will soon be tried for waterflood using 
a peripheral injection pattern. 

Very near the area of Douglas sand 
production (partially coincides) there is 
oil production obtained from Marma- 
ton sand at about 2200 ft. This sand is 
extremely tight, but may respond to 
waterflood if a 5-spot input well spac- 
ing of 10 acres per input well is eco- 
nomically justified. This possibility is 
being tried at this time using two exist- 
ing wells for input wells. These two 
wells happened to be drilled on the 5- 
spot location, probably to avoid crowd- 
ing of the normal 10 acre location site. 

The Lansing (1700 ft) and Kansas 
City (2000 ft) are two distinct limestone 
pays which may respond to some form 
of secondary recovery. Both the Kan- 
sas City and Lansing show no partic- 
ular water drive and have produced 
with a continually decreasing bottom 
hole pressure. The anticipated diffi- 
culty with gas drive or waterflood of 
the Kansas City and Lansing is the pos- 
sible lack of continuity of permeability. 

There may still remain some addi- 
tional oil to be recovered from the 
same pays in the El Dorado field 
through new recovery methods such as 
the in place burning processes under 
test elsewhere by several operators. 

In conclusion, it is obvious that sec- 
ondary recovery has played a big role in 
making the El Dorado field the Kansas 
oil field with the greatest oil preduc- 
tion to date. 


This is the third one of three articles on 
El Dorado field. The other two were pub- 
lished in the June, 1954, issue. 
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BOTTOM HOLE 
PRESSURE UNIT 
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Pressure Maintenance 
Operation 
Archer County, 
Texas 
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To Unitize Pegasus 


A unitization agreement for the 
Pegasus (Ellenburger and Pennsyl- 
vania) fields, Midland and Upton 
counties, Texas, was approved by 
the Texas Railroad Commission. 

The order said that use of co- 
operative facilities as proposed 
would aid greatly in the conserva- 
tion and prevention of waste of 
crude petroleum and natural gas. 
The unitized area covers approxi- 
mately 16,253 acres. 
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Because... 


Rockwell 
Sadlt 


double thread construction gives a 
2-to-1 ratio to move the gate twice 
the usual distance with each turn of 
the hand wheel, MUDWONDER is... 


FASTER TO OPEN | 
OR CLOSE ox: onsen | 


information from your supply store today. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. CO. 
1592 W. 145th STREET 

EAST CHICAGO (phone 231) 

INDIANA 
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HALLIBURTON’S 


HYDRO-SPRING TESTER 


You can count on your fingers the mechanical failures in 20,000 Hydro- 
Spring tests. This near perfect, two-year record is the big miracle in 
modern testing, a record that’s never been equalled. 

Hydro-Spring makes your job easier, helps you do it better. When you 
order a test you expect a smooth, successful performance. But no testing 
tool is 100% perfect over a period of time. Nearest to perfection is 
Halliburton’s Hydro-Spring, and the reason is that it was designed to be 
practically fool-proof. 

For one thing Hydro-Spring opens by weight of drill pipe... 20,000 
pounds opens tester in two minutes. That’s all there is to it; no rotating 
pipe, dropping bar, or turning J-slots. You know positively that tool is 
open when weight indicator jumps. 

Because of an equalizing By-Pass, Hydro-Spring runs in faster... 
reaches bottom easier. This feature reduces spudding, manipulation, dam- 
age to formation. It also prevents forcing of mud into formation being 
tested. 

An Expanding-Shoe Packer minimizes drag going in hole, releases its 
grip easier, comes out of hole intact leaving less rubber to be drilled out. 
And when the string is back on the walk the Bourdon Tube provides you 
with the most accurate and detailed pressure recording available. 

It’s small wonder that Halliburton’s first in formation testing, most popu- 
lar with most operators. Let Hydro-Spring make your job easier, better. 
Next time call your local or district Halliburton office, just minutes away. 
Or contact Halliburton Oil Well Cementing Company, Duncan, Oklahoma. 
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Proper sizing of beam pumping equipment is a major 
factor in prolonging the economic life of a well 


HOWARD L. KELLEY and ROY M. WILLIS 


Abstract 

This article presents a method to be 
followed in the calculation and selec- 
tion of the component parts of a beam 
pumping installation. The methods and 
calculations are in general a summary 
of those used by the majority of the 
petroleum industry with some addi- 
tions and refinements based on dyna- 
mometer work and operating experi- 
ence. For the purposes of simplifying 
the selection of rod pumping equip- 
ment and reducing the number of trial 
calculations required, a series of selec- 
tion curves are provided from which 
the preliminary selection or range of 
selection may be quickly determined. 


Every well is a separate and distinct 
problem, and in order to select the cor- 
rect equipment it will be necessary to 
make certain asumptions in regard to 
present and ultimate oil, water, and gas 
production, pumping depths, fluid 
levels, and desired producing rates. It 
is necessary in the proper sizing of 
beam pumping equipment that these 
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basic estimates or predictions of well 
productivity be fairly accurate. 
Selection of the component parts of 
a beam pumping installation is also 
complicated by many variables, which 
must be considered and evaluated. This 
evaluation of variables is fairly simple 
for experienced personnel, but for 
those with little or no experience, the 
proper selection of beam pumping 
equipment can be rather difficult and 
often requires a number of sets of trial 
calculations before the proper equip- 





Manual in Four Parts 


Here is presented the first part of a 
manual prepared by the staff of the 
Atlantic Refining Company for the use 
of its field personnel. Its length pre- 
cluding its publication in one edition, 
we have been forced fo divide it arbi- 
trarily and the remainder, including cer- 
tain figures referred to in this section, 
will be printed in subsequent issues 
Clip and save this presentation for your 
permanent engineering file. It repre 
sents many man hours of constructive 
thought and competent field experience 











DATA SHEET NO. 1. 


PROPOSED ARTIFIC INST Ss 


BASIC DATA SHEET 
FOR 





RESERVOIR DATA 


Lease & Well Number 








Field 





Producing Formation 


State 








Type of Formation 





Expected Life of Zone 





Type of Drive 





Workover Po ssibilities 





Expected Life of Recompleted Zone 





PRODUCTION DATA 
Total or PB Depth 





Casing Size 


Weight 





Feet of Open Hole 








Perforated 





Tubing Size 








Type 





Present Production 


API Gravity of Oil 





BOPD, % Water 








Sweet or Sour 





Present Allowable 





Max. Field Allowable 











ESIGN DATA 


Total Maximum Future Production 


% Water 
Maximum Expected Pumping Depth 




















PRODUCTION PROBLEMS 
Sand 


Paraffin 





Crooked Hole 





Gypor Scale Deposition 





REMARKS : 















Pumping Equipment Manual 





ment size can be established. 

In order to simplify the approach to 
selecting the required components for 
a rod pumping installation, a set of se- 
lection curves have been prepared 
which will indicate the producing ca- 
pacity of the various beam units op- 
erating under average or assumed con- 
ditions. With only the pump setting 
depth and desired producing rate 
known, the selection curves will indi- 
cate the size beam unit required, the 
plunger diameter, the rod string, stroke 
length, and strokes per minute. With 
this information, final equipment se- 
lection and operating load determina- 
tions should be possible with a mini- 
mum of trial calculations. 

Calculation methods used in this 
paper are those basic formulas that 
have seen general use in industry, with 
the exception of the peak torque and 
brake horsepower requirements. The 
methods presented determining the 
peak torque and brake horsepower re- 
quirements have been established based 
on data obtained from many dynamo- 
meter and fluid level tests, which have 
been performed on our company op- 
erated wells over the past several years. 

A point to point or step procedure 
is provided for calculating the. rod 
pumping installation. Where possible, 
graphs, tables, and charts have been 
included to simplify and speed up the 
calculation procedures. 


Selection of 
Beam Pumping Equipment 

Pumping Unit 

1. Beam pumping units should be 
selected with sufficient structural and 
peak torque rating to provide for the 
maximum loads to be encountered dur- 
ing the pumping life of the well. 

2. Selection of counterbalance 
weights for beam pumping units should 
be made as outlined below. 


(a) As a general rule, beam 
pumping units should be se- 
lected with sufficient stand- 
ard counterbalance weights 
to provide for the predicted 
maximum loads. This in ef- 
fect will provide a margin 
of safety and would per- 
mit the later addition of 
auxiliary weights in the 
event the sucker rod string 
weight is increased or the 
polished rod load is in- 
creased for any reason. 

(b) In those cases where maxi- 
mum pumping loads are 
well defined or in solution 
gas drive fields where 
pumping loads are expected 
to decrease rather than in- 
crease, the initial use of 
auxiliary counterweights 

would be permissible. 
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Prime Movers 

1. Prime movers should be selected 
with sufficient horsepower rating to 
provide the maximum power required 
during the life of the well. 

2. Internal combustion engines 
should be selected such that the speed 
at which they are to develop the maxi- 
mum desired horsepower will be 
slightly to the right of the maximum 
peak torque curve. Horsepower curves 
to be used for engine selections are the 
65 per cent API hp curve for multi 
cylinder engines and the 75 per cent 
maximum horsepower curves for single 
cylinder engines. 

3. Electric motors used for rod 
pumping application should be selected 
on the basis of a reduced usable brake 
horsepower as shown on Fig. 23. The 
reduction in available horsepower for 
a given size electric motor is necessary 
for proper application because of the 


cyclic load nature which causes motor 
heating and loss in available horse- 
power. 

Sucker Rods 

1. Sucker rods for beam pumping 
installations should be of adequate size 
such that the maximum expected pol- 
ished rod loads would not exceed arbi- 
trary load limits established by experi- 
ence in the area being considered. 

2. The type rod selected from a me- 
tallurgical standpoint should depend on 
the kind of well fluid to be produced. 
Another point to be considered in the 
choice of rod type would be whether or 
not inhibitors can be used and how 
much protection could be expected. 

3. Tapered rod strings should be 
used where it is necessary to reduce the 
weight of the sucker rod string. Per- 
centages for the component parts of 
the tapered strings are based on equal 
stresses in the top rod of each section. 





DATA SHEET NO. 2. 


THEORETICAL CALCULATIONS FOR SUCKER ROD INSTALLATIONS 


LEASE AND WELL NO. 


FIELD 








COUNTY, 


STATE 








TRIAL CALCULATION NUMBER 


SPEED (SPM 
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GHT 
MILLS 
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FLUID WI./ROD SECTION 
IN. LBS. 
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Therefore, each size rod section carries 
its share of the load. 
Subsurface Pumps 

1. The size subsurface pump se 
lected should be the smallest one that 
will handle the desired volume of fluid 
This selection method results in lower 
rod loads because of a reduced fluid 
load and also prevents overpumping 
wells in which the fill in is limited. 

2. After the required size pump has 
been determined, consideration should 
be given to the type fluid to be pro- 
duced and the lift depth before the type 
pump is selected. 








10,000 11,000 


9000 


Selection Procedures for 
Beam Pumping Installation 

The outline listed below gives the 
steps to follow in the selection of equip- 
ment for a complete beam pumping 
installation when the maximum desired 
daily production and depth of lift are 
known. Data sheet No. | has been pro- 
vided for the tabulation of basic data 
for the proposed installation and data 
sheet No. 2 for the tabulations of cal- 
culated data which is used to confirm 
the size of equipment selected. 

1. Divide desired production by an 
estimated pump efficiency to determine 
the producing rate necessary at 100 per 
cent pump efficiency as it is on this 
basis that the preliminary selection 
curves have been calculated. The volu- 
metric efficiency of a subsurface pump 
is affected by several factors—namely, 
the pump setting depth, amount of 
pump submergence, type of fluid being 
produced, and the presence of gas. Sug- 
gested volumetric efficiencies for vari- 
ous well conditions have been listed in 
the general discussion. 

2. Using the above calculated pro- 
ducing rate (100 per cent pump effi- 
ciency) and the selected pump setting 
depth, choose the API size pumping 
unit required from Fig. 1. 

3. With the API size pumping unit 
now known, turn to the graph for the 
individual unit selected. (Fig. 2 
through 9.) From the appropriate 
graph and directly below the pump 
setting depth, select the required tub- 
ing size, plunger size, rod string com- 
bination, and pumping cycle. Stroke 
length has been assumed to be the 
maximum available with the API size 
unit being considered. 

4. Tabulate the above information 
on data sheet No. 2 (Items 1 through 
5.) Pump plunger constants are tabu- 
lated on Fig. 14. 

5. Begin theoretical calculations to 
determine maximum well loads and 
confirm the equipment selected from 
the graph of an individual unit. The 
following step numbers correspond to 
those on the left hand side of data sheet 
= 4 = = = © No. 2. 
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FIG. 2. API 40 SIZE 34-IN. STROKE. 


1S 
S&S 


°o 
@ - m 


(343 “10A %00!1) Gd8- 31VYH ONIDNGOdG 


TBG. 
SIZE 
SIZE 
ROD 

SIZE 


a 
a 


PART 2 OF THIS 4-PART SERIES IS SCHEDULED FOR NEXT MONTH. 


THE PETROLEUM ENGINEER, July, 1954 













For Every Pumping Condition... 
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Alloy Steel Sucker Rod. Perform- 


TYPE 7 ance in corrosive fluids and for 


heavy pumping loads is unex- 
celled. Double pin pattern only. 
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A Correlative Force in Ojll 


As the dominating thought of this 
article, the following statement is be- 
lieved to be true and undebatable: 
Every physical act of man is fully cor- 
related and results conditioned by the 
natural laws related to the materials 
with or upon which he acts and to this 
law the act of oil production is no 
exception. 

Guided by the above in the act of 
oil production, intelligent procedure de- 
mands an examination of the in situ 
relationships of the materials involved 
to arrive at advance determinations 
concerning the correlative nature of the 
artificial act to natural law and per- 
ceive whether the natural laws will act 
as contributing agents in attaining the 
desired objectives or will act as op- 
posing agents with resultant denial of 
full attainment of the desired objectives 
in a degree exactly commensurate with 
the act’s deviation from conformity to 
the exactitudes of the natural laws in- 
volved. 

It probably should be conceded that 
the goal set for oil production practice 
and the full attainment thereof sets too 
rigid a standard for the average oil 
producer. The fact, however, that a 
great percentage of oil production op- 
erators may not be technically trained 
production engineers need not lead to 
a lowering of the standards of produc- 
tion technique imposed upon the oil op- 
erator if he is to produce the maximum 
percentage of oil attainable from the 
reservoir. The increased percentage of 
recoverable and producible oil by the 
operator who tailors his producing to 
fully conform to natural laws will more 
than justify his employment of engi- 
neering guidance whenever it is neces- 
sary to attain this objective. 


Reservoir Knowledge and Oil 
Production 


The search for and production of oil 
was a thriving business and a growing 
and expanding industry long before the 
study and knowledge of reservoir data 
approached scientific status. 

Until well after the turn of the cen- 
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tury, the wildcatter was so spectac- 
ularly successful in finding new oil 
fields no one foresaw even the remotest 
possibility of an oil shortage or made 
any pretense to respect or conserve 
reservoir energy. Discovery wells came 
in as gushers and earthen dams were 
often hastily thrown up to store the 
oil that came boiling out of the earth. 
If the pressure and flow of oil made it 
impossible for the operator to extend 
his well all the way through the reser- 
voir in the discovery well, he patiently 
waited until the reservoir pressures had 
been sufficiently depleted to permit 
drilling the wells to the bottom of the 
oil saturated sands. The operator soon 
learned that when reservoir pressures 
dropped sufficiently to make it neces- 
sary to pump the oil his wells would 
produce volume in proportion to the 
amount of footage of oil sand exposed 
to the well. The well was drilled ver- 
tically from the top to the bottom of 
the sand and the oil was entering the 
hole bore at right angles to the well. 

This concept of horizontal move- 
ment of the oil into the well bore be- 
came implanted in the apperceptions 
of almost everyone associated with the 
production end of the industry. This 
concept of fluid behaviors in an oil 
reservoir became so firmly fixed 
through experience as to almost inex- 
tricable even at this late date. 

Therefore it was only natural and 
in full accord with these observed 
phenomena and their interpretations, 
to apply means of secondary recovery 
of oil from pressure depleted reservoirs 
by the application of horizontal drives. 
This required the drilling of two or 
more wells, one that would be utilized 
as a pressure injection well and the 
others used as oil producers. The an- 
nual report of the American Petroleum 
Institute defines secondary recovery 
as the recovery of oil by artificial pres- 
sures through the utilization of two or 
more well bores. 

Up to the turn of the century, and 
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for a considerable time beyond, the in- 
dustry was far more concerned about 
what to do with the oil once it was 
produced than it was with the oil left 
in abandoned oil fields. Billions of bar- 
rels of oil had been discovered and 
hundreds of millions of barrels pro- 
duced before this country had manu- 
factured its first automobile. Gasoline 
was burned as a byproduct and the in- 
dustry bent its energies on refining and 
marketing. 

Development of the automobile, air- 
plane, multiplication of uses of hydro- 
carbon products through chemical re- 
search, and this nation’s rise to world 
leadership in industrial expansion and 
production have created an annual de- 
mand for more than two billion barrels 
of oil. 

One fourth of the present century 
had become history before the oil in- 
dustry began to pay serious attention 
to the conservation of reservoir energies 
and the economic necessity for higher 
percentages of recovery in produced oil 
from this country’s discovered oil fields. 
Facing the fact that more oil was left 
in the earth’s reservoir at date of aban- 
donment than had been produced dur- 
ing the flowing and pumping period of 
primary recovery, oil producers began 
to turn their attentions to the possibili- 
ties for producing this residual oil. 
Privately supported laboratories were 
established by the major producers for 
the purpose of scientific analysis of 
reservoir data that would lead to greater 
efficiency in oil production. Colleges in 
most of the oil producing states added 
courses and offered degrees in petro- 
leum engineering with emphasis on pro- 
duction techniques. 

Out of these laboratories, schools, 


and from the experience of trained 


specialists has come a list of helpful 
data relative to oil reservoir character- 
istics. These data, carefully studied and 
analyzed, will guide the oil producing 
operator to this conclusion: The only 
practical means for producing all of the 
oil from a natural, water wet, porous 
reservoir is by a vertical drive through 
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the reservoir impelled by compressed 
gas or air that permits the produced oil 
to enter the hole bore at a point or 
points well below the gas oil interface. 

At this point, an examination of a 
lew of these established and accepted 
reservoir data should prove interesting 
to the reader. 

1. Earth formations containing oil 
and gas reservoirs are of sedimentary 
origin and were originally deposited 
by stream or wave action or by ac- 
cumulation of organic or detrital ma- 
terial under water in substantially hori- 
zontal strata. 

2. In the average oil reservoir, mean 
horizontal permeabilities are about 
double the meaned vertical permea- 
bilities. 

3. Laboratory studies of the relative 
permeability of the reservoir rock to 
reservoir fluids show: 

A. As the water saturation of the 
sand increased, the permeability for 
oil diminished and the permeability 
for water increased. 

B. The permeability to a gas oil 
inixture through sands containing 
varying percentages of oil saturations 
showed the permeability for oil in- 
creased as the oil saturation in- 
creased while the permeability for 
gas decreased. Conversely, as the gas 
saturation increased, the permea- 
bility to oil decreased. 

(This fact has been established 
through experiments conducted by sev- 
eral research investigators, notably by 
Wyckoff and Botset in 1936, and by 
Leverett. The reader should, with this 
established fact in mind, examine the 
reproduction of the core sample anal- 
ysis of the Fig. 2 well, presented here- 
with, noting the uniformly high degree 
of oil saturation established in the 
lower half of the reservoir by vertical 
drive.) 

4. Electric logs of oil and gas reser- 
voirs indicate a wide variation in hori- 
zontal permeability at points across the 
face of the exposed reservoir rock. 

5. Fixed or unalterable elements in 
the average oil reservoir are: 

A. Permeability horizontal and 
vertical 

B. Porosity 
6. Alterable elements in an average 

oil reservoir are: 

A. Pressure 

B. Oil gravity 

C. Oil viscosity 

D. Oil density and volume 

E. Free gas content of reservoir 

G. Relation of fixed permeability 
to volume flow of reservoir fluids in 
pressure ranges above critical points 
of heavier paraffin hydrocarbons. 

H. Temperature 

I. Percentage of oil saturation 
7. The reservoir rock exerts a greater 

capillary attraction on water than on 
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Nomenclature 

To establish unity of attention in the 
mind of the reader and the writer at the 
outset of this paper the following brief 
list of definitions is offered: 

1. Gas. Any compressible gas such as 
natural, predominately methane, gas or air 
which will not liquefy under required 
operational temperatures and pressures 
employed. 

2. Capillarity. An expression of the 
operation of surface tension and cohesion 
of a liquid and a molecular force that 
tends to make the liquid spread and adhere 
to the mineral surfaces of the pores in an 
oil reservoir. 

3. Permeability. Permissibility index of 
a reservoir to the passage of indigenous 
fluids and gases, horizontally and verti- 
cally, between and through its pores, ex- 
pressed in millidarcies. 

4. Gravitational segregation. The nat- 
ural and unalterable tendency of two or 
more contact fluids or gases of differing 
specific gravities, in a closed system, to 
arrange their relative positions to each 
other, vertically, in conformity to their re- 
spective gravitational indexes, the heavier 
taking the relative position nearest the 
earth’s gravitational center and the lighter 
moving to a position farthest from the 
earth’s gravitational center with respect to 
each other. 

5. Interstitial water. 

A. Historically. The water that, by sur- 


face tension, cohesion and molecular affin- _ 


ity, remained affixed to the walls of the 
capillary pores in an oil reservoir at the 
time the oil entered the reservoir from the 
oil feeding areas. 

B. Physically. The interstitial sheath of 
water which surrounds the center core of 
oil in the capillary pores of the reservoir 
and prevents the oil from coming in con- 
tact with the pore walls, sometimes erron- 
eously referred to as connate water. 

6. Overburden tensile strength. The 
greatest degree of pressure which can be 
applied to an oil reservoir without longi- 
tudinally tearing apart the binding cemen- 
tation of the overlying strata. 





oil. It is questionable whether the oil 
ever succeeds in replacing the water 
on the mineral grain surfaces. Some 
technologists contend that the mineral 
surfaces of the reservoir rock remained 
water wet and the oil merely occupies 
the spaces between the water wet 
surfaces. 

8. Capillarity is an expression of the 
operation of surface tension and co- 
hesion of the liquid and a molecular 
force that tends to make the liquids 
spread over and adhere to the mineral 
surfaces. 

9. Oil and water are nonmiscible 
fluids. 

10. The relative distortion of a gas 
bubble passing from one pore chamber 
to another in the permeability pattern 
is arithmetically proportionate to the 
number of atmospheres of pressure that 
is maintained on the fluids and gases 
during the act of movement. 

11. The artificial horizontal move- 
ment of one fluid (oil) by a second fluid 


(water), through porous media, where 





the pores and their connecting pas- 
sages are of capillary magnitude, and 
the application of pressure is uniform 
across the exposed face of the reser- 
voir, unalterably subjects the pressure 
medium fluid, (water) to the element of 
selectivity of the permeability pattern 
of the reservoir in the movement from 
entrance to exit. 

12. The interstitial water in an oil 
pore acts as a bearing surface against 
which the oil can be moved in the act 
of production without moving the 
water and permitting the oil to wet the 
pore walls. 

13. If oil were under the influence of 
capillary forces in an oil reservoir 
where the pore walls are water wet, 
there could be no gravitational segre- 
gation apparent in the reservoir as is 
observed in core analyses. Stated re- 
versely, as oil does appear to migrate 
to the base of the reservoir, it is ap- 
parent it is not affected by capillary 
forces as it would be if it were the only 
fluid in the reservoir pore. 

14. The interstitial water is not in- 
fluenced by gravitational forces as re- 
vealed in core analyses and is held in 
position by the forces of capillarity. 

15. As water covered the mineral 
wall surfaces of the capillary pores be- 
fore the oil was moved into the reser- 
voir trap, and as water and oil are 
nonmiscible fluids, the oil could not 
manifest any capillary behavior. It 
could not, as its columnar surface is 
prevented from contact with the min- 
eral walls of the pore by the inter- 
stitial sheath of water which is under 
capillary influence. 

16. The center of the earth mass is 
the center of its gravitational field and 
all lines parallel to the earth’s curva- 
ture are at right angles to gravitational 
force. 

17. The specific productivity or pex 
meability factor of the conventional 
hole bore through an oil reservoir will 
always be less than that for an exten- 
sive horizontal fracture surrounding 
the bottom of a hole bore under ver- 
tical drive where all operational fac- 
tors, including pressure, are equal. 

18. A natural gas cap, in place in an 
oil reservoir prior to the date of dis 
covery, can function as a pressure 
agent in the act of oil production, pro- 
viding: 

A. Oil is always produced from a 
point below the gas oil interface. 

B. All separator gas is returned to 
the gas cap. 

C. Sufficient pressure is added to 
the gas cap in the form of com 
pressed air or gas in sufficient degree 
to provide continued oil deliveries 
to the producing wells. 

19. A gas cap in an oil reservoii 
that is caused through the act of oil 
production is not a pressure agent con 
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tributing to the production act. It is 
only a place of refuge supplying a pres- 
sure gradient of super selectivity as 
compared to the producing hole bore 
and is a positive oil thief due to the fact 
the gas entering this-artificial gas cap 
not only obstructs oil from moving 
out of the cap area but actually lifts 
varying percentages of liquid hydro- 
carbons with it into this place of 
refuge. 

Viewing these data in the light of the 
objective set forth at the beginning of 
this paper, the following conclusions 
are realized. 

1. When oil is produced horizontally 
by gas expansion drive, the primary 
flowing and pumping period will be 
relatively short and from 60 to more 
than 95 per cent of the original oil will 
be left in the reservoir, abandoned or 
subject to some form of secondary 
production operation. 

2. In the face of these staggering 
percentages of oil left in the reservoir, 
the only defense for permitting the 
horizontal movement of hydrocarbon 
iluids and gases in the act of produc- 
tion is the relatively larger initial daily 
volumes of oil production by horizontal 
escape from the reservoir. 

3. Except in rare instances, bypassing 
is sure to occur when oil is produced 
horizontally from the reservoir, paral- 
lel to the bedding planes of the stratum, 
in either primary, secondary, or subse- 
quent production acts. 

4. A. Horizontal fractures of the 
reservoir stratum, artificially applied, 
will be most effective in degree and 
duration of increased production 
when the oil in the producing strata 
above the fracture is driven vertically 
into the fracture. 

B. Artificial fractures should be 
made as close as possible to the bot- 
tom of the oil-saturated portion of 
the reservoir. 

5. Relative uniformity in oil satu- 
ration from the top to the base of the 
section of the reservoir, where the pore 
walls are water wet, testifies: 

A. Nature brought the oil into the 
trap from the feeding areas and 
filled it by the vertical movement of 
fluids. In this connection, it is in- 
teresting to observe that the oil satu- 
rated pores in the tight areas paral- 
leling the vertical fractures in the 
Spraberry trend fields of West Texas 
support this conclusion. 

B. Properly instrumented, vertical 
permeabilities exist to satisfy the 
economics of vertical drive. 

6. The gravitational index of oil to 
gas is multiple and when compressed 
gas or air is employed as the pressure 
agent, vertically, there can be no by- 
passing. There are variables in ver- 
tical permeabilities within a reservoir, 
but since the vertically driven oil must 
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move horizontally at the base of the 
reservoir to enter the hole bores, these 
variables in vertical permeability do not 
lead to by passing. The mathematics 
involving pressure vectors supporting 
this conclusion are of such a nature, 
when applied to reservoir phenomena 
under vertical drive, that space pro- 
hibits further elaboration in this paper. 
The infinite directional interconnection 
of pores in a reservoir is materially 
related to this conclusion. 

7. Under a properly conducted ver- 
tical drive, all of the oil in the reservoir, 
from the gas oil interface to the oil 
outlet at the base of the reservoir, 
should be producible since the oil is 
prohibited from contacting the pore 
walls by the sheath of interstitial water. 

8. The gravity of the oil in the reser- 
voir will increase as applied pressures 
go above the critical point of lique- 
fication of the heavier gases in the oil 
at reservoir temperatures and those 
liquefied gases mix with reservoir oil. 

9. The oil’s viscosity index will drop 
as its gravity rises and as the nonlique- 
fiable gas bubbles are reduced in size 
by pressure. 

10. The oil density will decrease and 
the fluid volume of the oil in the reser- 
voir will increase through the lique- 
fiable gases, under the pressures and 
temperatures employed. 

11. Gas volume content of the reser- 
voir will decrease in proportion to the 
number of atmospheres applied in the 
act of vertical drive. 

12. The original relation of fixed 
permeability to volume flow of reser- 
voir fluids in those artificially estab- 
lished pressure ranges above the criti- 
cal points of the heavier paraffin hy- 
drocarbons will be altered in favor of 
and to the production act. 

13. The pressure agent, gas or air, 
properly applied, will not be produced 








with the oil but will remain locked in 
the top of the reservoir as a continu- 
ing, effective, oil expulsion agent for 
long periods after production pres- 
sures have been attained even though 
no additional pressures are applied to 
the reservoir. 

14. The physical laws that function 
coordinately in the act of vertical ex- 
pulsion of fluids from porous media 
wherein the pores are of capillary mag- 
nitude or larger will operate uniformly 
regardless of depth. 

15. Liquid and gaseous hydro- 
carbons can be vertically expelled from 
any oil saturated reservoir regardless of 
the degree of vertical permeability and 
where the required pressures, which 
must be artifically applied, fall within 
the economic limit. 

16. The pressure required to expell 
the liquid hydrocarbons and gases 
from any given reservoir thickness, 
where the oil and other hydrocarbon 
components and reservoir character- 
istics are equal, is the same regardless 
of depth. 

17. Subscribing to the reliability of 
our list of findings and extrapolations 
in the field of reservoir research, the 
logical time at which to apply the 
artificial mechanics of vertical drive in 
the act of oil production is that date 
upon which an oil field is discovered. 
The second most logical date at which 
to apply the artificial mechanics of ver- 
tical drive in the act of oil production, 
is the earliest possible date after dis- 
covery of the field whether that be 
while the field is still in the primary 
period of operation or after it has been 
abandoned. 

The following is a quotation from an 
address by Charles S. Jones, president, 
Richfield Oil Corporation, delivered 
at a recent meeting of the San Joaquin 
Valley Oil Producers of California and 
published in the March 25th, 1954, 
issue of Petroleum World and Oil. 

“As all of you well know, the busi- 
ness of discovering, developing, . and 
operating an oil property involves a 
tremendous investment. It has been 
estimated that in 1952 it cost the oil 
industry of the United States as a whole 
an average of $2.34 per barrel to find, 
develop and produce a barrel of oil. I 
do not have a comparative figure for 
the state of California but I believe the 
number will be even higher. The old 
saying that for every oil field discovered 
there remains one less to be discovered 
has real significance in California, be- 
cause there are so few remaining places 
to look for oil in this state. Aside from 
offshore drilling, about the only place 
to look is deeper into the earth. 

“During the years 1950 to 1952 in- 
clusive there were only four pools dis- 
covered having a reserve, as estimated 
by L. P. Stockman in the October 22nd, 
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(G) From drilling time 
(H) From production data 


FIG. 1. Core sample analysis. 


1953, issue of Petroleum World, in 
excess of 10,000,000 bbl, and only one 
of those had a reserve as high as 40,- 
000,000 bbl. Nor, so far as now known, 
was any major discovery made during 
1953. According to graphs contained 





THE PETROLEUM ENGINEER, July, 1954 


in the issue of Petroleum World just 
mentioned, proved crude oil reserves 
have increased only about 18 per cent 
since 1940, whereas crude oil produc- 
tion has increased approximately 58 
per cent since that year. All this means 





that your investment per barrel of oil 
produced, as large as it is now, is going 
to become larger for new discoveries.” 
The foregoing quotation supplies the 
oil producer with an experienced oil 
man’s prediction on what it will cost 
the producing end of the oil industry 
to augment our future producible oil 
reserves if they are to come from added 
discoveries. If, however, the vertica! 
drive method of oil production is ap- 
plied to all of the old oil fields in the 
United States that have already been 
abandoned and to those oil fields that 
are now approaching or are in the strip- 
per stage of production, hundreds of 
billions of barrels of oil would be 
added to our producible reserves and 
the search for new fields could be post- 
poned for a century or more. 
Although it is believed the reade! 
will find the data thus far presented 
both logical and acceptable, a short 
presentation of actual field operation 
data compiled at the Osawatomie in- 
stallation of this vertical drive method 
for oil production should eliminate any 
lingering apprehensions relative to the 
feasibility of the method’s efficiency 
wherever applied regardless of depth, 
area or reservoir and oil characteristics. 


Volume Flow by Vertical Drive 

Production operators want informa- 
tion on volume fluid deliveries unde! 
vertical drive and the following is pre- 
sented in answer to all such inquiries 

Sustained volume flow of fluids from 
a reservoir into a hole bore requires 
sustained reservoir pressure. Vertical 
drive, where the pressure medium, gas, 
is trapped and cannot mix with the 
produced oil and gas, offers the only 
practical means for maintaining sus- 
tained reservoir pressure as all fluids 
are produced by displacement. Permea- 
bility is the principal, unalterable ele- 
ment associated with the act of pro- 
duction, (all other factors such as 
pressure are alterable) and as reservoi! 
effective permeabilities are variable 
from well to well within most oil fields, 
a reliable procedure in determining 
volume fluid deliveries must auto- 
matically synchronize the foregoing 
variables and be readily applicable to 
any well. The procedure is a follows: 

1. If the reservoir pressure is known 
to be 100 psi. 

2. The depth of the well offers a fluid 
column, bottom hole pressure of 100 
psi. 

3. Formation fluid pumped into the 
well at pressure of 500 psi requires one 
hour to deliver 5 barrels of fluid to the 
formation. 

4. By raising the formation reservoil 
pressure to 600 psi the well should 
flow. oil at the rate of 5 barrels per 
hour as long as the pressure is main- 
tained and the portion of the reservio! 
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Drilling time was carefully checked in four wells in West Texas. 
All the wells were in the same field. Similar formations, 
similar operating conditions were encountered in all four. Results 
showed that the well drilled with a DRISCOSE low solid 


DRILLING SPECIALTIES COMPANY 


B-48 To obtain more information on products advertised see page E-43 








emulsion mud averaged 20 feet more hole per day than the other 
wells drilled with conventiona! mud. To find out how you can 
make hole faster... and use fewer bits, write for complete 


rf 


information on DRISCOSE low pH, low solid emulsions. 


SS BARTLESVILLE, OKLAHOMA 


*DRISCOSE is a trademark for Sodium Carboxymethylcellulose. 
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exposed to production in the subject 
well is below the gas fluid interface in 
the reservoir. 

5. This procedure might well be fol- 
lowed before any form of shooting or 
fracturing is employed at a producing 
well. 

6. If steps numbered 1 and 3 indi- 
cate fracturing as advisable, then frac- 
turing should be stopped immediately 
the formation cracks and step 3 re- 
determined, employing, sequentially, 
various pump pressures. 


Osawatomie, Kansas, Installation 

Vertical drive in oil production as 
designed, patented, and employed by 
the author, was not born over night. 
The year 1937 marked the beginning 
of a gradually intensive study in reser- 
voir research with particular emphasis 
upon artificially impelled movement of 
fluids in permeable reservoir media. 
Provisional conclusions only, regard- 
ing the merits ‘of vertical drive, were 
arrived at during the following years. 

As one step in this study, a minia- 
ture oil field was constructed using 
transparent plastic materials. The field 
was so designed as to permit the volu- 
metric tests of the efficiency of vertical 
drive under controlled conditions 
wherein all reservoir data were iden- 
tical. Three and one-half years were 
spent compiling these comparative data 
and in holding discussions with groups 
of production engineers and oil men 
across the United States. Comparative 
recoveries by use of the plastic oil field 
overwhelmingly supported the tentative 
conclusions arrived at during the pre- 
vious years of research. 

In spite of these encouraging results. 
the discussion seminars and confer- 
ences were protracted in the belief rea- 
sons might be unearthed that had been 
overlooked that would prevent a ver- 
tical drive from operating successfully 
in the conventional oil field reservoir. 
This will be read by many oil men and 
production engineers who were present 
at some of those discussions. Either 
natural gas or air was suggested as the 
pressure medium. Air was recom- 
mended where use of natural gas would 
be less economical than air. 

Due to the universal disappointments 
from past uses of air horizontally, as 
a pressure medium, the first reaction in 
the discussions to the use of air often 
came in a set of predictions embracing 
the danger of explosive mixtures of 
methane and air, corroded equipment, 
and emulsified oil. 

It was determined the injected air 
remained in the top of the reservoir and 
was not produced along with the oil 
and therefore could not emulsify the 
oil or corrode the equipment or en- 
gender explosive mixtures in the pro- 
duction lines. The only remaining ob- 
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FIG. 2. Core sample analysis. 
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jections in the minds of the few who 
predicted failure if the method were 
ever applied to a conventional oil field 
were resolved under the following two 
headings: 

1. The lack of vertical permeability 
would prevent the successful operation 


of the method. (See Fig. 2.) 

2. The reservoir would not take the 
air in required volume at pressures 
below the tensile strength of the over- 
burden. 

The above having been developed as 
the only two danger points to the 
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method’s success in operation, predic- 
tions that could not be answered short 
of an actual field installation, it was de- 
cided to put the method to work in an 
actual oil field for the final test. Ex- 
ploratory wells were drilled in six 
abandoned oil fields, one in Rogers 
County, Oklahoma, and five in Miami 
County, Kansas. Each well drilled was 
cored through the oil reservoir and the 
core samples analyzed. In addition to 
the conventional core analysis data, 
vertical permeability determinations 
were made on each core sample. A 
total of 10 wells was drilled and cored 
and the cores analyzed before the old 
field just south of Osawatomie, Kan- 
sas, was selected for the initial instal- 
lation. 

This is a partial list of the reasons 
the Osawatomie field was selected for 
the initial installation rather than any 
one of the other five which were avail- 
able. 

1. The reservoir was completely 
pressure depleted. A well wouldn’t give 
up five gallons of oil five months after 
it was drilled before pressure was 
artifically applied. 

2. The bottom 6 to 12 ft of the reser- 
voir was composed of abhorrent black 
sand, a formation considered worthless 
from a secondary oil production stand- 
point. 

3. Upwards of 50 old wells had been 
drilled in the field and it was impossible 
to locate even one of them. (It was be- 
lieved that the manner in which com- 
pressed air was employed in the ver- 
tical drive would automatically locate 
the old wells without having to search 
for them. It did!) 

4. Cores taken in the first well in the 
Osawatomie field indicated the pres- 
ence of an abundance of shale lamina- 
tions in the sand and thus offered an 
excellent opportunity to determine, by 
actual field operation, whether or not 
the shale laminations would prevent 
the vertical movement of the oil. (*See 
Figs. 1 and 2.) 

5. The oil reservoir was approxi- 
mately 250 ft below the surface. This 
offered an excellent opportunity to de- 
termine whether or not the field over- 
burden would be fractured under the 
pressures required to drive the oil 
vertically out of the reservoir. 

The above is not a complete list of 
reasons why the Osawatomie field was 
selected for the initial installation. 
Reasons stated, however, are sufficient 
to show why we believed that if the 
method operated satisfactorily in the 
Osawatomie field it would probably 
operate with .equal or better satisfac- 
tion anywhere else. 

Once the Osawatomie field was se- 
lected for the initial installation, nine 
wells were drilled and cored. As the 
area had a reputation for being flooded 
about five times each year to a depth 
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of several feet, platforms were raised 
above each well to a distance of from 
11 to 16 ft, depending upon the ground 
contour, and an electric substation was 
installed and poles and lines set to serve 
the wells. A 3 stage, air cooled Ingersoll 
Rand compressor driven by a 10 hp, 
3 phase motor, was installed on each 
platform over a well. Each of these 
first 9 wells was completed, initially, 
as a dual purpose installation. That is, 
they were completed as both pressure 
injection and oil producing wells. The 
core hole through the reservoir was not 
shot nor was it deffaced in any man- 
ner. This put an unusual restriction 
on fluid deliveries into the hole bore 
especially as all but the bottom foot or 
two of the black sand was prevented 
from participating in the production 
act. The first well drilled in the field 
was first to be put under pressure. 
Stage lifting by pressure resulted in the 
first oil flowing one minute and 45 sec- 
onds after the air compressor had built 
up pressure in the top of the sand and 
conductor casing to 350 lb. The com- 
pressors at each of the 9 wells began 
operation as fast as it was possible to 
test the welded equipment for leaks. 

These compressors had a suction 
capacity of only 25 cu ft per minute and 
operated at an efficiency of probably 
60 to 70 per cent. For several months 
they were operated daylight only. 
Whenever an old well came under the 
influence of the compressed air as it 
migrated across the top of the reser- 
voir under the cap rock and its pres- 
ence was manifest at the surface, all 
compressors were shut down until a 
drilling rig had been set up over the 
old well and finished cleaning it out 
and then sealing it with cement. Old 
wells broke out pretty fast for a while 
and the compressors were shut off most 
of the time. It was then decided to in- 
stall all the compressors in a building 
where they could be easily serviced and 
the compressed air delivered to the 
wells in buried lines. 

Installation was begun and has been 
conducted as a laboratory. No attempt 
was made to market oil for several 
months after compressors were begun. 
It had been advised that the field cov- 
ered an area approximately 80 acres 
and the original plan was to put the 
entire 80 acres under adequate pres- 
sure before beginning commercial oil 
production. The subsequent drilling of 
wells soon showed the field covered 
several hundred acres and it was de- 
cided to experiment with what the 
method could do when applied to a 
limited area in a relatively large field. 

Before plans could be carried out 
for increased compression power as the 
first step in putting the field in line 
for commercial production the field 
was flooded by an overflow of the 


Potawatomie River. The entire opera- 
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tion was closed down for several weeks 
during cleaning up process and recon- 
ditioning of compressors and motors, 

Although the compressors had only 
had a total of about three months con- 
tinuous operation, sufficient pressure 
had been injected to the reservoir in the 
drilled area to cause the wells to con- 
tinue to flow small amounts of oil dur- 
ing the renovation period. After the 
building and machinery had been re- 
stored to working order, the compres- 
sors were again put in operation and 
were run 24 hours per day for the next 
six months, after which a new compres- 
sor house was built on higher ground 
and all compressors were transferred 
to the new building. Twenty compres- 
sors of the design already mentioned 
were installed in the new building and 
began operation two months after the 
shut down. Although compression had 
been stopped for another two months, 
the pressures already applied to the res- 
ervoir during the prior periods of inter- 
mittent compression caused the wells 
to continue to produce. 

Thus, June 28, 1952, marked the 
beginning of the final step in evalu- 
ating the efficiency of this method of 
vertical drive, for on that date 20 com- 
pressors began application of com- 
pressed air to the oil reservoir in the 
Osawatomie field. Except for minor 
shut downs, those compressors oper- 
ated continuously until April 20, 1953, 
or a little over nine months. At the end 
of that time it was definitely agreed 
that the vertical drive method for pro- 
ducing oil would do everything that had 
been expected of it and it was decided 
to replace the small compressors with 
much larger units. Changing over to 
the larger compression units offered the 
third and more convincing demonstra- 
tion of what the method would do if the 
application of additional pressure were 
suspended for a relatively long time. 

All compression was stopped on 
April 20, 1953. A new compressor 
house was built and the compressors 
ordered. Pressure gages set at various 
wells throughout the drilled portion of 
the field indicated a pressure in the top 
of the reservoir of approximately 200 
lb per sq in. That was on April 20, 
1953. The larger compressor units were 
not installed and ready to test until 
January 18, 1954. This meant a shut- 
down period of approximately 9 
months during which time not one ad- 
ditional cubic foot of air was injected 
to the oil sand. The air previously in- 
jected to the reservoir continued to 
slowly migrate horizontally away from 
the pressured area and by the end of 
the nine months, the developed area 
showed a pressure drop of approxi- 
mately 70 psi, leaving a sand pressure 
still in the cap of 130 psi. It is also 
gratifying to state that the test wells 
continued to flow, although in slowly 
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diminishing volume, during the nine 
month shutdown. 

Conducting this vertical drive 
method for oil production in the Osa- 
watomie field as a full scale laboratory 
operation necessitated numerous types 
of well completions to explore the feas- 
ibility of the method’s application to 
the variables in reservoir conditions. In 
one part of the field the reservoir had 
been invaded by water from improperly 
abandoned old wells. In this section of 
the field a new well was drilled and 
completed in accord with the principles 
dictated by the requirements of the 
vertical drive method for production, 
whereby the oil and water are sepa- 
rated in the hole bore and only pipe- 
line oil is produced. 

Wells which are completed as pro- 
ducers only are completed with various 
amounts of the base of the oil reservoir 
exposed to production to determine re- 
quirements for given volumes of fluid 
flow. Fracturing of the exposed sections 
of the reservoir has been done by the 
currently popular sand fraking method 
and by the use of oil alone. 

Into one of the wells completed as a 
dual purpose well, compressed air was 
injected and oil produced for over a 
year. Air was injected to the top of the 
reservoir sand in this well and the oil 
produced from the base of the reser- 
voir without the slightest evidence of 
vertical bypassing. At the present time, 
all of the compressed air now being in- 
jected to the reservoir is being injected 
through this well and is continuing to 
produce pipe line oil, free from air 
contamination. 

Probably the most convincing and 
interesting exhibit we have to offer the 
reader of this article is the laboratory 
analysis of cores taken from two wells 
drilled in the Osawatomie field, profiles 
of which are presented as Figs. 1 and 2. 
Fig. 1 well shows a core analysis of the 
oil sand before any compressed air was 
injected to the reservoir. Fig. 2 was 
drilled 150 ft from surface location of 
Fig. 1 well and shows a core analysis 
after a compressed air vertical drive 
had been applied to the reservoir. The 
core analyses were both made in the 
same core analysis laboratory. It is 
probably unnecessary to direct the 
attention of the engineering trained 
reader to the impervious lime streak 
appearing in the log of the Fig. 2 well 
between 259 and 260 ft. 

It is highly significant, however, that 
both the horizontal and vertical per- 
meabilities of this lime interval are 
listed in the log report as zero. Oil 
saturation is also listed as zero for 
this lime shell. The reader should 
also be advised that the entire sand 
section below this lime to the base 
of the reservoir at 272 ft is the con- 

ventional, worthless for horizontal drive 





purposes, black sand. Attention of the 
reader is directed to the marked degree 
of increased oil saturation in the base 
of the reservoir in the Fig. 2 well fol- 
lowing the injection of compressed air 
to the top of the reservoir when com- 
pared to the Fig. 1 well before any 
compressed air had been injected to 
the reservoir. 

The reader’s attention is further di- 
rected to this Fig. 2 well and the fact 
that the well was completed for produc- 
tion from only the bottom one and one- 
half feet of the black sand at the base of 
the reservoir. 

Although this well was cracked with 
only four barrels of oil, it flowed at the 
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rate of 3/5 bbl per day when the reser- 
voir pressure in the top of the oil sand 
in the vicinity of this well was approxi- 
mately 200 psi. The fact is most signi- 
ficant when it is realized that the only 
portion of the reservoir permitted to 
produce oil to the production string is 
the bottom 112 ft of the 12 ft of black 
sand comprising the base of the reser 
voir and that the reservoir at this well 
location is bisected by approximately 
one foot of impermeable limestone. 
Present plans are to continue to in 
ject compressed air to the upper por- 
tion of the reservoir rock in the 
Osawatomie field until the sand pres 
sures reach 500 psi. Reservoir fractures 


In Arctic cold . . . or tropic heat 
and in five air forces... 
busy Beavers are now proving 
their capacity for hard work 
in 30 countries throughout 
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At 5100 lbs. gross the Beaver’s 
payload capacity is... 
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SOOM “& “ * 1462 lb. 
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INTERCEPT YOUR 
OIL PRODUCTIVE AREA 
‘WITH LATERAL FEEDER 
HOLES TO COLLECT 

- INTO A COMMON ARTERY 
FOR MAXIMUM PRODUCTION 


DON’T CLOG THE FLOW 
OF OIL TO THE SURFACE 
BY LIMITING THE FLOW. 
TO ONE SMALL — 
VERTICAL BORE HOLE. 
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either singularly or in conjunction with modern completion 
fluids, sandfracing, hydrafracing or acidizing, substantial pro- 
duction increases are available regarding secondary recovery. x 


You can-successfully, safely and quickly mill out of your casing 
or liners, and drill drainholes on a high angle of 30° to a 

~ horizontal: 90° to intercept either thin production zones or | 
drainholes several hundred feet in length on a 45° angle as ~ 
an.example for more massive zones. 





Particularly adaptable in production zones 
et the following character: 





1. Low pressure 

2. Low permeability 

3. Fractured Lime Stone 
4. Fractured Shale 

5. Tight Sands 

6. Secondary Recovery 


Any of these drainholes can be completed with liners of any 
description. The above statements are facts that have been 
accomplished many times during the last several years and 
the economies and safety factors have now put high angle or 
horizontal drainholes in an accepted category. 


FACTS 


Sievers Company has acquired the exclusive domestic distributorship from the Oilwell Drain Hole Drilling Company, and in turn 
has licensed the exclusive distributorship in various areas. A complete domestic coverage will soon he available. 


Sievers Company 
Box 7188, Long Beach 7, Calif. 
Box 1926, Casper, Wyo. 
Room 1404, City Nat'l Bank Bidg., 
Houston, Texas 


Oilwell Drainhole 
Drilling Co. 
2470 Lemon Ave., 
Long Beach, Calif. 


Valley Drainhole 
Drilling Co. 
3500 Chester Ave., 
Bakersfield, Calif. 


Rocky Mountain 
Drainhole Drilling Co. 
207 Denham Bidg., 
Denver, Colo. 


Petroleum Drainholes 
Drilling Corp. 
1404 City Nat'l Bank Bidg,. 
Houston, Tex. 








B-52 To obtain more information on products advertised see page E-43 


THE PETROLEUM ENGINEER, July, 1954 








\ 
H 
| 











tint 
inte 
in | 
bor 
nec 
soht 


THE 


; 
nal 
— 
eee 

















at 1100 psig without alteration of the 
overburden. 


Oil Production by Vertical Drive 

The reader should bear in mind that 
all of the wells drilled or reconditioned 
to date in the pressured area of the 
Osawatomie field have been completed 
or recompleted for the sole purpose of 
evaluating the production efficiency of 
various percentages of reservoir ex- 
posed at the production levels, the 
proper positioning in setting packers 
with relation to horizontal and vertical 
permeabilities in the hole bore as re- 
vealed by laboratory analyses of the 
core samples and by testing the relative 
merits in support of the use of sand 
fraking and oil fracturing adjunctive 
to volume production. Old wells are 
easily converted to producers. 

At the beginning of the Osawatomie 
installation, there was not a storage 
tank on the property. All oil produced 
was produced experimentally on the 
open surface of the ground and burned. 
Although the application of com- 
pressed air was begun on a very modest 
scale and experimental shut down 
periods of compression have been em- 
ployed from time to time from 2 to 
9 months duration, a total of approxi- 
mately 10,000 bbl of oil has been 
produced and either sold or employed 
on the leases in the act of sand or oil 
fracturing to date. From March 15 to 
30 of 1954, a total of 9 wells were pro- 
ducing in the pressured area in which 
period of time 615 bbl of pipeline 
quality oil were produced and deliv- 
ered to market. Naturally, the daily 
volume of production per well was de- 
pendent upon the location in the pres- 
sured area and upon the character of 
the completion method of the well 
such as the amount of producing sand 
exposed and whether or not the well 
had been fractured. Production vol- 
umes per day per well ranged from 
%2 to 10 bbl per day. During this in- 
terval, the pressure in the top of the 
reservoir was less than 200 psi at the 
point of highest pressure in the pres- 
sured area. Only one air compressor 
was in operation and air injection well 
was also one of the producing wells. 


Conclusion 

In bringing this article to a close, the 
writer desires to quote from an engi- 
neering study by Ward M. Edinger: 

“The Spearow method utilizes sev- 
eral of the aspects of other methods. 
In practice, it consists of introducing 
a gas into the upper portion of con- 
tinuous reservoir, forcing the oil gas 
interface to move downward, excepting 
in the immediate vicinity of the well 
bore, where a change in direction is 
hecessary, the production of said oil at 
solution gas oil ratios and the simul- 
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taneous lifting of the oil to the surface. 

“However simple this method may 
appear on the surface, a considerable 
deviation from conventional methods is 
brought about by a different utilization 
of the forces. The introduction of a gas 
into a closed system, such as a lentic- 
ular oil field, brings about an increase 
in pressure. This pressure is transmitted 
to all portions of the reservoir and 
causes a movement of fluids toward 
the line of least resistance, which, in 
this case, is downward toward the pro- 
ducing level. 

“The gas, which is difficulty soluble 
in the crude without agitation or ex- 
cessive pressures, segregates by gravity 





and assumes the role of an expanding 
gas cap. Its direction of flow is toward 
the high structural level, at least, dur- 
ing the establishment of a gas oil inter- 
face. The oil is somewhat compressed 
in the lower level and a proper counter 
flow brings about a high saturation at 
low level and low saturation at high 
level. 

“Oil is then forced, by virtue of pres- 
sure difference between the reservoi! 
and the well bore, to move into the well 
bore where it is expelled or brought 
to the surface by a proper lift or flow. 
Other features of this method include 
taking advantage of natural gravita- 
tional drainage, which drainage is 


Drilling Stems 


with Forge Hammer- 


Welded, Fully Heat-Treated, 
Precision Machined Box 
and Pin Joints... 


SPANG DRILLING STEMS are made of ma- 
chine straightened special bar quality open hearth 
steel, of the right analysis to assure the greatest 
vibration dampening effect. Box and Pin joints are 
hammer-welded, fully heat-treated, and have pre- 
cision machined threads to provide the strongest, 
most wear-resistant joints obtainable. As a result 
SPANG DRILLING STEMS, with high strength 
joints, give longer than average service and drill 
more footage at lower cost. 


REPLACEMENT BOXES AND PINS 


. . of the same carbon steel analysis as 
those integral with original stems are 
available in all sizes, lengths and joint 
combinations for forge or electric welding 
to stems when renewal is required. 


For complete information on Stems and 
Replacement Boxes and Pins, and for 
FREE CATALOG of other SPANG 
CABLE TOOLS, consult your nearest 
SPANG DEALER or write direct to: 


DEPT. 0-7 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of 





Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
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To obtain more information on products advertised see page E-43 








B-53 























MOVEMENT OF CASING * 


*The highest percentage of suc- 
cessful cement jobs result from 
. . . mud removal and preven- 
tion of channelling by .. . 
movement of the casing, from 
the time casing reaches bottom 
until the plug “bumps.” 


Well Completion Specialists 


s Angeles 54, Calif 








parallel to and supplements the move- 
ments heretofore described. Removal 
of fluids from the lower levels upsets 
the capillary gravitational balance and 
the capillary forces are over ruled by 
the vertical forces .. . 

“The further corollary of the method 
is in connection with drainage radii. 
Frontal drives and solution gas drives 
are usually limited to a radius known 
as the mean effective area. This area, 
in the case of frontal drives, rarely 
exceeds the distance from the further- 
most producing well to the input well, 
since beyond that point the oil is 
pushed farther and farther away. Like- 
wise, in solution gas drives the area is 
limited to the distance from which 
significant rates of production can be 
drawn. 

“In the Spearow method, the effec- 
tive area can be considerably beyond 
the mean effective area as pressures are 
transmitted to all points in the reservoir 
and the major movement is downward. 
The outlying fluids move in a direction 
normal to the gas cap and hence in a 
lateral or semi-lateral direction toward 
the well bore. Thus, by supplying the 
energy under proper controls, fluids 
beyond the mean effective area in its 
common sense are delivered to the 
effective area and produced.” 

In this. article, under the heading, 
“Reservoir Knowledge and Oil Pro- 
duction,” are listed 19 statements of 
fact pertaining to oil reservoir data 
that have been developed and estab- 
lished by research specialists in the field 
of reservoir charactristics. A list of 17 
conclusions follows, derived from sub- 
scription to the 19. statements of fact 
and believed to be self evident in their 
application to the physical act of oil 
production. With these reservoir data 
thus correlated to the oil production 
act, it appears more difficult to justify 
history of oil production, primary 
and secondary, by horizontal move- 
ment of the hydrocarbons through the 
reservoir than to follow the pattern 
indicated by natural law. 

As the laws.of nature are immutable 
and unalterably function as fully cor- 
relating agents in every human act, in- 
cluding the act of oil production, it is 
the writer’s belief that the only way to 
enjoy complete cooperation by natural 
law in the act of oil production is by 
vertical drive as now demonstarted in 
the Osawatomie oil field installation. 
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Oil 
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ng. 
SSl- . . © . . . 
o Now in its 22nd year of oilfield use, inhibited acid 
and ° . . 
I.” has proved a valuable tool in oil and gas well treating 
‘ 
and 
tin 
at JOHN G. STAUDT 
fer 
ae THE entire history of the fabulous oil 
95- industry has been high-lighted by the 
2”, ingenuity and inventiveness of drillers 
* of and operators, in devising newer and 
ent. better methods of extracting petroleum 
lia- from the ground. 
~ No sooner had initial drilling pro- 
cedures become somewhat standard- 
" ’ ized, than the early oil men began turn- 
8 | ing their attention to the problem of 
a increasing oil production from the com- 
nst. pleted wells. One of the first attempts 
aa in this direction resulted in the develop- 
ch.. ment of “nitro” shooting, a practice still ee age 
Dng. _ i > aes OS Mawel oS id 3 
lary successfully employed in many sand sible OEE SN a 
. wells. a a TS it Sar 
sche As the number of wells completed in abt re ee 
get limestone formations increased, it be- 
rash came apparent that permeability of the 
127) rock was an important factor in how 
sure much a well would produce...in 
a some cases, whether it would produce 
Min. at all. It was not uncommon to find a 
Roe, & “dry hole” completely surrounded by 
ef | _ producing wells. 
Pet. The chemists were not long in com- 
Gs § ing up with an answer to this problem. ee ; = 
“t Limestone is readily dissolved by hy- c= | FORMATION 
Air § drochloric acid. If acid could be in- : 
ech. : ‘ ° 
Met. jected into the “tight” pores of the 
_ limestone to dissolve away some of the 
ngi- rock, the natural flow channels would 
 Mi- be greatly enlarged. This in turn would 
nil greatly facilitate the flow of oil from 
oon the formation into the well bore. The 
only catch was that this same acid 
. 2 would also attack and dissolve the steel 
sail casing, valves, and other metal equip- 
ner. ment in the well. 
Mew This difficulty, however, was soon 
Inde- Overcome by the simple expedient of 
Peru lowering a rubber hose down the well 
Kan- bore, and in 1895 the first acidizing FIG. 1. Acidizing process consists of injecting an acid solution into formation, enlarg- 
Pro- treatment was conducted by Herman ing natural flow channels and facilitating flow of oil into well bore. 
k * 
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down hole. 


Frasch and J. W. Van Dyke. This first 
job proved successful and subsequent 
additional treatments were made dur- 
ing the following months. Early results 
obtained, however, were not particu- 
larly spectacular and interest in this 
method of well stimulation soon de- 
clined. 

It was not until 1929, more than 30 
years later, that the process of acidizing 
was revived on a commercial basis. At 
that time, Dr. John J. Grebe of The 
Dow Chemical Company at Midland, 
Michigan, began experimenting with 
the use of hydrochloric acids to increase 
the permeability of brine disposal wells, 
used in conjunction with the manufac- 
ture of metallic magnesium. The tests 
proved highly successful, so much that 
word of them spread to nearby oil 
fields. 

As a result, in 1932, a series of oil 
well acidizing treatments was planned 
and conducted in conjunction with the 
Pure Oil Company. A further improve- 
ment in the acidizing method, made at 
this time, was the use of chemical in- 
hibitors, dissolved in the acid solutions. 
These inhibitors protected the metal 
well equipment from acid attack, with- 
out materially affecting the reaction of 
the acid with the limestone. 

The first well treated, an old de- 
pleted producer, increased from three 
to eight barrels of oil per day, with no 
corrosion difficulties. A second well in- 
creased from 30 to 125 bbl oil per day 
following acidizing. News of these op- 
erations spread rapidly and soon Dow 
found it had more acidizing business 
than it was equipped to handle. As a 
result, a subsidiary Dowell Incorpo- 
rated was organized. 

Since that time, many other service 
companies have added acidizing to 
their list of services and today acidizing 
is available in oil fields in every part 
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FIG. 2. Early acidizing trucks consisted of little more than acid FIG. 3. Modern-day treating equipment features specialized 
tank and small centrifugal pump to aid in siphoning acid 
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high-pressure pumps and fittings, designed to meet the 


most stringent weil requirements. 
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of the world. The increased production 
potentials made possible by this process 
are familiar to all oil men and acidizing 
has become a standard completion 
practice. As an indication of the extent 
to which acidizing has aided in the de- 
velopment of our oil reserves, it has 
been estimated (based on actual treat- 
ing records) that by the end of 1953 ap- 
proximately three-quarters of a billion 
gallons of acid have been pumped into 
oil and gas wells, in close to 300,000 
separate acidizing treatments. 
Hydrochloric acid is normally used 
in the treatment of limestone forma- 
tions, as it is readily available and rela- 
tively inexpensive compared to other 






acids. In addition, the reaction prod- 
ucts are soluble. Thus, the limestone is 
removed in liquid form in the spent 
acid solution. 

The chemical equation for the reac 
tion between hydrochloric acid and 
limestone is as follows: 

2 HCl+-CaCO, = CaCl,-++CO,+-H,O 

Expressing this in slightly more 
familiar terms, 1000 gal of 15 per cent 
hydrochloric acid (consisting of 1343 
Ib of acid dissolved in 914 gal of water) 
will dissolve 1840 Ib of limestone 
forming 2042 Ib of calcium chloride 
(soluble in water) plus 954 gal of water 
(914 gal from the original solution and 
40 gal of newly formed water) plus 810 
Ib of carbon dioxide gas. Under usual! 
bottom-hole pressures, this gas remains 
dissolved in the spent acid solution 
Dolomite formations react similarly, 
except that in this case both calcium 
chloride and magnesium chloride are 
formed as reaction products. 

The result of all this has been evi- 
denced by increased production poten- 
tials, not only in the completion of new 
wells, but in the stimulation of appar- 
ently depleted older wells. Application 
of acidizing has in many cases actually 
increased recoverable oil reserves by 
either tapping blocked-off areas in the 
formation or by permitting continued 
production at a rate above the economic 
limit. Nowadays, service companies 
are equipped to provide “round-the 
clock” service. A phone call from the 
well operator, and in just a short time a 
pump truck is on the job hooking up 
for the treatment. Acid solutions are 
premixed at the station and transported 
to the well, ready for injection. The 
treatment itself usually requires a re 
markably brief period of time, and in a 
few hours the well is ready to put on 
production. Service engineers realize 
that rig time is expensive, and every ef 
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lort is made to complete the job as 


rapidly and efficiently as possible. 

For ordinary acidizing treatments, 
the treating procedure is simple. The 
well is first filled with oil, then the acid 
is pumped down the tubing by means 
of direct pipe connections to the well 
head. The acid is followed by sufficient 
oil after-flush to force all of the treat- 
ing solution into the formation. 

The science of acidizing has not 
stopped, however, with the develop- 
ment of a practical method of injecting 
acid into a pay zone. Once the basic 
process had proved to be practical, 
chemists and engineers went to work 
improving it, and extending its appli- 
cations. The inhibitors used to protect 
well equipment were improved upon 
and new chemical addition agents de- 
veloped to provide special properties to 
the acid solutions. 

Intensifying agents provided in- 
creased dissolving power for difficultly 
soluble formations. Surface tension 
lowering agents provided increased 
penetrating ability to the acid, and 
made it easier for the spent acid to flow 
back following the treatment. Demulsi- 
fying agents prevented the occurrence 
of emulsions between the acid treating 
solutions and the crude oil in the for- 
mation. 

Silicate control agents suppressed the 


DEPTHOMETER 


The ideal instrument for 
taking depth measure- 
ments with sand lines 
while bailing, swabbing, 
or running a single shot 
survey. Does away with 
“stringing-in.” 


Write for 
descriptive 
bulletin 





Marketed production of natural 
gas has increased more than 400 
per cent in the past 25 years. In 
1952 production of natural gas 
totaled a record 8.6 trillion cubic 
feet. Despite this tremendous pro- 
duction, proved recoverable re- 
serves of natural gas increased by 
almost 6 trillion cubic feet over the 
previous year. 











swelling tendency of silicate or clay 
particles in the formation that might 
otherwise block the newly opened flow 
channels. Channeling agents restricted 
the action of the acid to form long, 
branching “worm-holes” through the 
formation, extending considerable dis- 
tances from the well bore. Mud dis- 
solving agents helped remove mud 
sheaths from the well bore during com- 
pletion, as well as cleaning out mud par- 
ticles that had infiltrated into the for- 
mation. 

Through the use of packers, tempo- 
rary plugging agents or subsurface elec- 
trodes, in conjunction with specialized 
treating techniques, it became possible 
to selectively acidize “tight” zones of 
low permeability, even though “open” 
zones of high permeability might be 
exposed in the open hole. More re- 
cently, the use of viscous acid solutions, 


play safe! 


ELIMINATE 
LOST CIRCULATION HAZARDS! 


applied to the formation under high 
pressures, has resulted in the “frag¢tur- 
ing” type of well stimulation treatment. 

Wells are like individuals. Each pre- 
sents a specific problem and oftentimes 
requires specific treating solutions and 
techniques. In the comparatively few 
years since its inception, acidizing has 
made tremendous advances. The ex- 
perience gained from thousands of 
treatments has provided new insight 
into well problems and made possible 
the development of many new and im- 
proved techniques. 

And the end is not yet in sight. A 
continuing program of laboratory re- 
search and field development assures 
the future availability of new materials, 
new equipment, and new techniques to 
keep pace with the tremendous strides 
being made in other phases of the oil 
industry. 

Acidizing has proved to be of prime 
importance not only in the oil indus- 
try, but to the National economy as 
well. It has resulted in the successful 
completion of countless “wildcat” 
wells, and converted numerous mar- 
ginal wells into profitable producers. As 
a result of its benefits, millions of bar- 
rels of oil and trillions of cubic feet of 
gas have been recovered that might 
otherwise have been left in the ground. 

**e* 


Ask your mud dealer to have 

LEATHER FIBRE on hand... 

just in case you have to seal off thief zones 
in order to maintain circulation... 


LEATHER FIBRE has been known to outperform 
all other additives for this purpose. Play safe—be sure there’s 
a supply of LEATHER FIBRE on or near your rig! 


In Texas, California, Oklahoma, New Mex- 
ico, Kansas, the Williston Basin and wherever fractured for- 
mations are the cause of lost circulation, LEATHER FIBRE 
has been used to seal off the thief zones. 


LEATHER FIBRE, when mixed with low or high 
pH muds, becomes a thin mat; pliable, impermeable and 
strong; that hugs the wall of the hole tightly sealing off thief 
zones, eliminating lost circulation and costly consequences. 


The CAVINS Co, 


Main office and factory: 


LEATHER FIBRE won’t foul pumps! 


Ask your mud service company 
or write us for 





sample and additional data 


2853 Cherry Ave. Long Beach 6, Calif. 


Phone 4-8564 
Branch Offices: 


LORUM FIBRE co., inc., 25 West 43rd St., New York 36, N.Y. 
Ventura +» Santa Maria + Bakersfield + Taft 


EXPORT: Val R. Wittich, Jr., 30 Rockefeller Plaza, New York 20. 


To obtain more information on products advertised see page E-43 
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Supplying you with D & S Diamond 
Equipment to solve your drilling or 
coring problems is just part of our 
job. Our staff of experienced field 
engineers in your area is “on call” 
24 hours a day to help you get the 
most effective results as quickly as 


possible — at the lowest cost. 


FOR 


SERVICE & 
RESULTS 


call D&S 











DRILLING & SERVICE 


3031 Elm Street 
Dallas 1, Texas 


Ls nO Om © > Us a, co >: 
AND D & § CORE BARRELS 
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R. A. McKNIGHT, Odessa district superintendent; W. A. Roberts, Hobbs district 
E. Cure, Western division safety supervisor; A. W. Mallow, 


superintendent; C. 


on 


West Texas district superintendent; C. M. Boles, Big Spring district superintendent; 
and Jake Barbee, Odessa servicing unit maintenance superintendent 
pose at banquet commemorating company’s safety achievement. 


Two Million Manhours of Safety 


Well prepared, carefully executed training program 


pays off for Phillips Petroleum and its employees 


DENNIS 


ComPLETE and active cooperation 
of each employee and supervisor in 
Phillips Petroleum Company’s western 
producing division culminated on July 
4, 1953, in 2,000,000 manhours with- 
out a disabling injury. This outstanding 
safety achievement began February 7, 
1949, and was the result of a carefully 
prepared and executed safety program. 

With the safety of personnel and 
equipment considered as important as 
the responsibility of getting oil into the 
pipe line, production department super- 
visors are also responsible for investi- 
gating every job to make certain that it 
is being performed in a safe manner 
and seeing that proper equipment is 
available and being used correctly. At 
the same time, each employee assumes 
as his responsibility the performance 
of his duties in a safe manner. 

Phillips’ western producing division, 
which achieved the enviable 2.000.000 
manhour record, consists of the Odessa, 
West Texas, Big Spring, and Hobbs 
districts and the Odessa servicing unit. 
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ASINGER 


Activities include the operation and 
maintenance of all the company’s pro- 
ducéng properties in these areas. 
Particularly significant in establish- 
ing the record of 2,000,000 manhours 
without a disabling injury, is the fact 
that it came during rapid development 
of the Spraberry and other West Texas 
oil fields when construction and well 
completions were at their highest rate. 
At times, in the period between Feb- 
ruary 1949 and July 1953, more than 
80 Phillips wells were being drilled in 
the area, and the fields in which the 
wells were located are scattered over 
32,000 square miles. As the 251 em- 
ployees of the division were scattered 
over such a wide area, it was necessary 
that they perform their jobs with a 
minimum of close supervision. 
Production Department Manager 
L. E. Fitzjarrald and General Superin- 
tendent J. M. Houchin take an active 
part in the safety program, reviewing 


EXCLUSIVE | 


P 934. 


the minutes of all safety meetings, 
keeping abreast of all correspondence 
concerning safety problems, and taking 
action on the departmental manage. 
ment level to assure quick compliance 
down the line with safety policies. 

Action on the regional and division 
superintendent levels has provided 
guidance and insistence on compliance 
with safety recommendations, making 
safety an integral part of every field 
operation. D. A. Miller is western 
regional superintendent and M. R. 
Hayes is superintendent of the western 
division; C. E. Cure is division satety 
supervisor, all with offices at Midland. 

The safety program within the dis- 
trict is built on eight fundamental 
points: (1) indoctrination of new em- 
ployees; (2) safety handbook issued to 
each employee; (3) regular on-the- 
job safety meetings: (4) a vehicle 
driver improvement program; (5) 
equipment inspections to insure ad- 
herence to standards; (6) bi-monthly 
immediate supervisor safety meetings; 
(7) bi-monthly central safety com- 
mittee meetings; and (8) safety posters 
and publications. 

A new employee is given a thorough 
explanation of safety regulations and 
is provided with all personal protec- 
tive equipment which is necessary to 
the safe performance of the job he is 
about to undertake. The indoctrination 
is given by the district superintendent, 
district chief clerk, foreman and im- 
mediate supervisor, prior to his start- 
ing to work and includes a detailed ex- 
planation of safe work methods and 
procedures. A new employee is closely 
supervised on his job until he has 
demonstrated his ability to perform 
the job in a safe manner. 

A handbook that explains the pro- 
duction department’s safety regulations 
and recommendations is supplied to 
each employee. The handbook, which 
was compiled and is regularly revised 
according to recommendations based 
on actual experience, is divided into 





The Author 


Dennis C. Basinger, safety director of 
Phillips Petroleum Company's produc- 
tion department, 
came to the or- 
ganization in 
December 1944 
as a field safety 
engineer serv- 
ing several de- 
partments. In 
» June 1950 he 
was promoted 
to his present 
position in the 
production de- 
partment where he directs the safety 
program for both the producing and 
drilling division. Basinger attended the 
Coffeyville, Kansas, Junior College. 
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sections devoted to specific employee 
work classifications, sections which 
are concerned with general information 
beneficial to all employees, and first aid 
rules which apply to all employees. 
The on-the-job safety meetings are 
attended by foremen, the safety super- 
visor, and the field employees. These 
are devoted to reporting and pointing 
out hazardous working conditions and 
drawing attention to unsafe work 
methods. By arranging these meetings 
with the idea of bringing together em- 
ployees who do the same type of work, 
improvements in job procedures and 
use of equipment are passed from one 
job group to another and have resulted 
in tne Origination of many improve- 
ments for the overall safety program. 
Under the vehicle driver improve- 
ment program, the physical ability of 
drivers properly to operate their ve- 
hicles is tested regularly. The tests are 
for depth perception, reaction time, 
field of vision, visual acuity, and knowl- 
edge of traffic regulations. When defi- 
ciencies are found, these are explained 
and recommendations are given re- 
regarding the correction which can be 
made for the discovered irregularity. 
In each district, a committee has been 
established consisting of the district 
superintendent as chairman and other 
supervisors as members to investigate 
each vehicle accident. They submit a 
detailed report regarding accident cause 


and degree of responsibility of the com- | 


pany driver involved. 


Regular inspections of equipment, | 


tools, work areas, and housekeeping 
are conducted by the area safety super- 
visor, a district representative, and the 
area foreman. Copies of the inspec- 
tion report are forwarded to the area, 
district, division, regional, and Bartles- 
ville offices. These offices are in turn 
provided with progress reports of the 
area’s compliance with the suggestions 
made in the inspection report. 

The immediate supervisor safety 
meetings, which are attended by the 
safety supervisor, all sub-foremen, well 
service unit operator, gangpushers, 
field mechanics, truck drivers, and 
other personnel who immediately 
supervise One or more non-supervisory 
employees, concentrate on discussions 
and demonstrations of equipment and 
its proper use, job procedure standards, 
operating problems, and job procedures 
which are affected by such hazards as 
weather and new or unfamiliar tools 
and equipment. Meetings emphasize 
safety responsibilities that accompany 
a supervisory position, and the group 
makes recommendations regarding the 
improvement of the district program. 

The central safety committee of 
each district consists of: District super- 
intendent, assistant district superintend- 
ent, all foremen, safety supervisor, dis- 
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ANOTHER one of the nine NEW HERCULES 


PRODUCTS for 1954... 
LET US SHOW YOU HOW 
THESE NEW PRODUCTS 
CAN HELP YOU..... 


HERCULES POLISHED ROD 
CLAMP OFF SUPPORT 


Developed to prevent damage to the packing and other 
component parts of Hercules Duplex Stuffing Boxes 
while “clamping-off”. Transmits weight of the rods to 
tubing by resting upon the top of the stuffing box body. 
Fits all types Hercules Duplex Stuffing Boxes. Made up 
of four sections hinged together, making it easy to instal! 
around stuffing box, and is locked by means of a latch 
pin. Handles are provided to facilitate handling. Con- 
— of eal gear malleable iron. Will accommodate 

all size polis rods and liners up to and including 
aor Gesu oe 1*%4” OD. Will safely support the longest string of rods. 





HERCULES 





Write for complete information 
e SOLD THROUGH ALL SUPPLY STORES 


GENERAL OFFICES AND PLANT: TULSA, OKLAHOMA 


































OPEN POSITION \ 


TOOL COMPANY 

















Crystal ball 


Anytime — anywhere — Hydro-Test will 
be there. Portable powered trucks contain 
all equipment and facilities for testing 
tubing of any size, from 114” to 4”, at . 
the rig. The experienced Hydro-Test oper- 
ator checks your tubing, threads, cou- 
plings and the body of the pipe, under 
hydraulic pressure in made-up position, 
and finds all leaks while tubing is being 
run back into the well. No other method 
can approach the speed and accuracy of 
detecting leaks with Hydro-Test. When 
pressure loss indicates a leak the stand 
is pulled up above the derrick floor with 
the pressure retained. A visual check 
instantly locates the trouble, which is 
repaired and retested. 

Compare this simple, positive, inexpen- 
sive and speedy method of checking tub- 
ing from portable equipment with any 
other ...or against the time and cost of 
another pulling job...and you, too, will 
call for Hydro-Test. Then you will know 


not have a leak. 





To obtain more information on products advertised see page E-43 B-63 












HYDRO-TEST 
TUBING TESTING UNIT 


New all weather unit 
operated by Hydro-Test 
of West Texas, Odessa 


SERVICE DEPOTS 


LONG BEACH 

Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA 

G & O Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: Mi 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON 

Hydra-Test, Inc. Phones: OL 1811, M! 9-2206 

Units available from Kilgore & Alice, Tex. & 

Lafayette, La. 

ODESSA 

Hydro-Test of West Texas: Phone: 6-4182 
WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 





HYDRO-TEST, INC. 
that the pump and entire string just does 1905 EAST 27th STREET, LONG BEACH 6, CALIF. 















PHONE: 404-466 





THE BEST 
WAY TO 


LOWER 


OPERATING 
COete.... 


LOWER 


A REDA 
PUMP INTO. 
YOUR WELL 





With continually 
rising labor and invest- 
ment costs, economy of 
operation is of para- 
- mount importance in | 
producing wells with | 
decreasing oil-water 
ratios. 

















Reda pumps are 
given consideration as 
original or replacement equipment 
because of their known performance 
in producing fluid at a lower cost per 
barrel, thus often extending the ulti- 
mate economic life of wells. 








Improved engineering and design 
have increased operating life. In- | 
creased operating life means lower 
labor cost per barrel, lower invest- 
ment cost per barrel, Jower mainte- 
nance cost per barrel: ower cost per 
barrel produced. 
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PUMP COMPANY 


@ 
BARTLESVILLE, OKLAHOMA 
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trict chief clerk, and one field em- 
ployee. Field employee member is 
changed for each meeting of the cen- 
tral committee. This group’s activities 
consist primarily in planning and for- 
mulating safety policy for the district 
within the framework of overall com- 
pany and department policies. It in- 
vestigates to determine the correct use 
of equipment, establishes job proce- 
dures which cannot be handled at lower 
levels of supervision, and sets policies 
in conformity with its findings. 

Each minor or disabling injury that 
occurs in the district as well as each 
serious accident in which there was no 
injury is investigated at the field level 
and a report is submitted to the cen- 
tral safety committee for review and 
recommendation as to how to prevent 
the recurrence of that type of injury. 
The committee also arranges contests, 
special drives, and other incentive- 
type programs which will create an in- 
terest in safety within the district. 

In addition. to the National Council 
posters, which are prominently display- 
ed on company bulletin boards, payroll 
check attachments and production de- 
partment posters emphasize the im- 
portance of safety to the individual. 
The latter posters, entitled “This Ac- 
tually Happened,” illustrates the details 
of accidents which have recently oc- 
cured within the widespread opera- 
tions of the production department. 
The monthly employee publications 
which are distributed in each of the 
department’s producing divisions de- 
vote space to information concerning 
home, traffic, and industrial safety. 

Safety achievements such as that of 
the production department’s. western 
producing division are the result of 
cooperative effort on the part of man- 
agement, supervisors, and field person- 
nel. The spirit of team work has always 
been significant in all Phillips under- 
takings. The feeling that safety is every 
man’s job has resulted in many safety 
achievements by Phillips employees, 
and the western producing division, in 
establishing its 2,000,000 manhour 
record, has contributed an outstand- 
ing accomplishment, a credit to the 
company’s overall safety program. 

Close contact between field em- 
ployees and management levels is 
established by a series of dinners hon- 
oring the groups of employees which 
completed one year or a million man- 
hours of work without a disabling in- 
jury. On numerous occasions, when 
groups of Phillips employees were 
being honored for an outstanding 
safety accomplishment, K. S. Adams, 
chairman of Phillips, Paul Endacott, 
president, and other company execu- 
tives have shown their interest in the 
program by attendance at the dinners 
to commend the employee-groups. * 


To obtain more information on products advertised see page E-43 


STANDARD 


| OF THE 
PETROLEUM INDUSTRY 


Since 1905 





type AN55 
500-TON 


TRAVELING BLOCK 


... built for deeper drilling 

and fast completion of wells. 
Will stand up under the line 
speeds and loads of the largest 
drilling rigs. The center of 
gravity has been lowered to give 
better balance. Tilting has been 
completely eliminated. Ball 
Bearings carrying the thrust 
loads reduce side drag to allow 
this block to fall faster than any 
other block. The Regan rotating 
inner race ring has been kept 
but is mounted on the sheave 
hub. A bolt through the sheave 
hub pre-loads the ball thrust 
bearings and removes all side 
play from the sheaves. 

Capacity —500 tons. 

w Write for special bulletin. 
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SAN PEDRO, CALIF. 
FORT WORTH, TEXAS 
Exclusive Mid-Continent and 
Export Distributor: 
MID-CONTINENT SUPPLY CO. 
[General Offices: Fort Worth, Texas 
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Evaluating Low Permeability Cores 





P 306. 


New gas permeability apparatus simplifies the 
making of gas slippage correction calculations 


As a matter of convenience, routine 
measurements of permeability and rela- 
tive permeability of oil field core sam- 
ples are often made with gas as the 
flowing phase. When investigating the 
properties of low permeability cores, 
however, corrections must be made for 
gas slippage effects, as was shown first 
by Klinkenberg: in his permeability 
work and by Rose? in his relative per- 
meability work. This article describes 
apparatus designed specifically for gas 
flow work where slippage must be 
taken into account. The apparatus has 
already been used in a large number of 
experiments described elsewhere*. Its 
principal features are: The way a con- 
stant pressure drop is maintained across 
the core sample, and the fact that the 
system operates at sub-atmospheric 
pressures where gas slippage correc- 
tions can be most easily evaluated. 

Fig. 1 is a schematic diagram of the 
apparatus. The differential manometer 
(a), the pre-filter (c), the core holder 
(e), and the flowmeter (f) are all stand- 
ard and necessary elements for gas per- 
meability work. On the other hand, 


. the upstream manostat (x) and the dif- 


ferential pressure manostat (p) are the 
new features that have been incorpo- 
rated in this apparatus to insure a con- 
stant pressure drop across the core 
when working at reduced pressures, as 
will be seen. All in all, the advantages 
afforded by the apparatus are: (1) pres- 
sures below atmospheric (upstream and 
differential) are quickly established 
and maintained during flow measure- 
ments: (2) easy attainment and control 
of gas flow rates through the core, due 
to flexible control of differential pres- 
sures; (3) quick establishment of equi- 
librium condition before each test is 
commenced; (4) ease of working with 
all ranges of permeable cores due to the 
flexible control of differential pres- 
sure, (5) and operating at sub-atmos- 
Pheric pressures where the Klinken- 
berg’s effect is at its maximum. 


Apparatus 
The apparatus described in Fig. 1, 
may be subdivided into three compon- 


_ 


*Present address, Magnolia Petroleum Com- 
Pany, Field Research Laboratory, Dallas, Texas. 
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ent parts: A. Source of Vacuum and 
Core Holder, B. Pressure Controls, and 
C. Flow-Measuring Apparatus 

A. The source of vacuum is supplied 
by a vacuum pump (k) installed on the 
downstream side of the system. A 
vacuum control valve (h) is installed to 
control the rate of flow of gas through 
the system. The core is held during 
operation by the conventional Hassler 
type core holder (e). Water pressure of 
100 psi is applied in sealing the rubber 
sleeve portion of the Hassler Core 
Holder against the core. 

B. The upstream pressure is regu- 
lated by a mercury manostat (x). This 
facilitates employing a manostat ap- 
proximately 30 in. in length. Differen- 
tial pressure across the core is con- 
trolled by an oil manostat of approxi- 
mately 12 to 15 in. in length. For ex- 
tremely tight cores, a mercury manostat 
would be used in place of the oil mano- 
stat. Leveling bulbs (s) and (n) are used 
to position the fluid levels in the mano- 
stats, thereby controlling the desired 
pressure. Manometers situated at (a) 
and (b) measure the pressures created 
by the respective manostats. 


EXCLUSIVE 


C. The flow meter consists of a cali 
brated pipette tube (f), with two flasks 
connected to both ends of the flow 
meter. Soap is placed in the inlet (up 
stream) flask, whereby the volume rate 
of gas passing through the core is de 
termined by measuring the time it takes 
the soap film to flow through the pip- 
ette. Soap passing through the meter is 
deposited in the downstream flask. 

In order to prevent the surging action 
of the vacuum pump from disrupting 
the flow system, dampers are placed at 
various points in the system. Thus the 
dampers, consisting of fritted glass fil 
ters ranging from fine to medium grade, 
are placed at points (c), (d), and (g). A 
large container is placed at point (m) to 
supplement the filters provided. Cotton 
saturated with water is inserted in the 
system to saturate the air with wate! 
vapor when working with partially 
water saturated cores. 


Operation of Apparatus 
After the core has been properly 
prepared, it is placed in a Hassler type 
core holder. The unit is then placed in 
the system, and liquid pressure of 
100 psi is applied to the outside portion 
of the rubber sleeve, common to a 
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for your drill string 


with the revolutionary | 
Shaffer-Waggener Bumper Safety Joint! 
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‘te State de 
: -Wi ner Bumper Safety Joint is 
wre NOY ae ity ied the ONE tool combining — 
down-jarring and releasing actions—each a & ro 

‘operation under full control of the operator. 


eo cca-anieer cement hase 


5 


ye epiaRedy datiqned te ame me 
continuous torque vibration of modern drilling 
throughout the world — and ot world-record 

_ depths. At all depths it provides the extra safety 
of double drill string pretection! 


TO.USE FOR JARRING, simply slack off 
feet of drill 
of approximately 2,000 

gles cate ins tust ite woleld tehesoee aioe 
ping mechanism and strikes a sharp downward 
blow. Raising the string automatically re-sets 
the tool for another blow— and repeated blows 
TO RELEASE, es fast os the swing cun be telsed 
col is tripped, can be struck a os that! 

oehahdiiee bere lowered. i's as simple ond poshive 


TO.RELEASE, in the event jarring will not 
and apply reverse torque as the string is slowly 
raised. One-sixth turn of the drive keys retates 
ence dite Ge 

_ release is obtained by continuing to raise 
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added proof that the Shaffer-Wagge 
Fate! Safety Joint safeguards 
drill string—and your well—as no other 
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TABLE 1. Core No. 2. 





Water 


Sat. % > Q 
0.00 110. 10 
103.0 10 

86.0 10 

68.4 10 

4.00 120.3 10 
110.5 10 

102.3 10 

79.5 10 

14.00 157.6 10 
146.2 10 

125.0 10 

102.0 10 

81.0 10 

19.0 162.4 10 
149.9 10 

136.5 10 

120.9 10 

87.0 10 

33.40 114.2 5 
107.7 5 

94.5 5 

86.6 5 

75.6 5 





Diameter = 0.940 in. 
Length = 1.125 in. 


Ka K, 
Ps DP 1/Pm (MD) (MD) 
6.29 8.48 1.33 130 
4.85 7.70 2.05 153 87 
19.89 7.55 3.12 187 
23.03 7.48 4.75 236 
5.28 9.23 1,23 109 
12.32 9.14 1.75 12) 8t 
16.53 8.92 2.32 135 
21.24 9.10 3.72 164 
4.61 8.90 1.19 87.4 
11.78 8.65 1.69 96.1 58 
16.98 8.64 2.42 113 
20.54 8.70 3.40 136 
23.523 8.80 4.95 165 
4.47 10.02 1.185 74.7 
13.24 9.47 1.835 85.6 56 
17.15 9.39 2.44 94.5 
20.00 9.31 3.20 107 
23.85 9.90 5.70 143 
o 
3.97 10.26 1.22 51 
12.92 10.09 1.80 55 42 
18.59 10.34 2.76 60 
20.47 9.97 3.72 64 
23.17 9.91 4.86 69 








=—— 


Hassler type core holder. Flow through 


the system is begun by starting the 
vacuum pump located on the down- 
stream side. The mercury leveling bulb 
working off the upstream manostat is 
raised 2 to 3 in., submerging the mano- 
stat tube opening to the atmosphere, 
thereby lowering the pressure in the 
system below atmospheric by an 
amount equivalent to the submerged 
height of the mercury. The vacuum 
needle value, just upstream from the 
pump, is adjusted to control the desired 
flow rate of gas through the system. 
Flew through the core is initiated by 
adjusting the differential manostat in 
the same manner as the upstream 
manostat. The submergent height of 
manostat tube below the surface of 
liquid will be equivalent to the differ- 
ential pressure across the core. Read- 
justment of the differential pressure 
need not be made while obtaining the 
data. 

For extremely tight cores a mercury 
manostat’ would be preferred over the 
oil type. After the system has reached 
equilibrium (two to three minutes), the 
inlet end of the flow meter is subjected 
to a soap solution and the time for the 
soap film to travel through the cali- 
brated flow meter is measured. The up- 
stream and differential pressures are 
read from the corresponding manom- 
eters. After a run has been completed 
the upstream leveling bulb is raised 
an additional two to three inches in 
order to lower the vacuum further in 
the system and data for the second 
run is completed. This procedure is 
repeated until the desired data are ob- 
tained. 


Results Obtained With 
Apparatus 

Ihe data shown illustrate the im- 

portance of Klinkenberg’s! effect, and 
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substantiate the relative permeability 
work of Rose?. Observation of Fig. 2 
shows that when the apparent or effec- 
tive permeability to gas in a partially 
water saturated core is plotted against 
the reciprocal mean pressure, a linear 
function results. The absolute perme- 
ability for each condition of water sat- 
uration is obtained by extrapolating 


the magnitude of the slippage effect; 
however, this is not the case as can be 
seen by inspection of Fig. 2. The rea- 
son or reasons for the slippage effect 
not increasing with increase water sat 
urations is not readily apparent, how 
ever. 

The apparatus described has been 
used satisfactorily by the writer during 
permeability study while attending the 
graduate school of the University of 
Texas. 
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Nomenclature 
® = Time of flow, seconds 






































the linear function to infinite mean Q = Volume of gas passing through 
pressure, as shown in Fig. 2. It is ob- core, cubic centimeters 
served that the slope of the linear func- P, = Upstream pressure, inches of 
tion plotted decreased with increasing mercury 
water saturation, a condition that is P = Differential pressure existing 
not wholly in accord with the concept across the core, centimeters of 
as set forth by Klinkenberg. Accord- water 
ing to the concept, whenever the geo- P,, = Mean pressure existing across 
metrical configuration transmitting flow core in atmospheres 
decreases in size, the slippage effect be- K, = Apparent permeability of the 
comes larger in magnitude. Obviously, core before Klinkenberg’s cor- 
from the data presented, the flow chan- rection 
nels diminish in size as the water satu- K, = Corrected permeability of the 
ration increases, which should increase core kee 
“~ i | 
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FIG. 2. Apparent gas permeability vs. reciprocal mean pressure. Core No. 2. 
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SUBMERSIBLE BARGES 


C. L. Rowan* 


SUBMERSIBLE drilling barges are used in inland waters 
such as bays, lagoons, and dredged marsh locations. Equip- 
ment needed on such locations and techniques used are 
different from those used on offshore wells. These differ- 
ences should be kept clearly in mind. 

A submersible drilling barge is merely a portable work- 
ing platform to carry the derrick, drilling rig, drill pipe, 
mud, and casing used to drill a well in relatively shallow 
water. Procedures and techniques of drilling are the same 
whether on a land location or a water location, except that 
limitations of space necessarily circumscribe the movement 
of crew members and handling of material. To those who 
have had experience on drilling barges, this article will be 
elementary; to those who have not, it is hoped it will clarify 
some of the questions they may have. 

Drilling barges were used first about 1933, shortly after 
drilling expansion in marshes and bays was begun. Drilling 
on locations of this type, prior to the advent of the drilling 
barge, was done by means of piling platforms. This was 
costly and construction was slow. It also presented quite 
a problem in moving the rig as this required the use of a 
derrick barge to take the rig off the completed well, load 
it onto the cargo barges, and unload it at the new location. 


First Barge Built In 1933 
The Texas Company was the pioneer in the building and 
use of submersible drilling barges. Its first barge of this type 
was completed in November, 1933, and was named after 
Captain Louis Gilasso. Gilasso, in 1928, filed patent appli- 
cations both in the United States and Venezuela covering 


*Rowan Drilling Company, Inc., Fort Worth, Texas. 


the design of a submersible drilling barge. These patents 
were issued and Texaco acquired rights to build and use 
this type barge. 

The first Texas Company barge was designed by G. I. 
McBride, company engineer. It was built in Pittsburgh and 
towed down the Ohio and Mississippi Rivers. The rig and 
derrick were then installed, and the first well was drilled 
at Lake Barre, Terrebonne Parish, Louisiana. This first 
barge was a split type, with each side 24 ft wide and 114 
ft long, with an 8-ft slot between. Economy, ease, speed of 
moving, and absence of tearing down and setting up opera- 
tions on the rig and derrick were apparent after the first 
well and these advantages soon led to the construction of 
many barges of this type. 

The first barges were built for steam rigs. They were 
about 50 to 54 ft wide, about 125 ft long, with about 10- 
ft sides. Many of the early ones were the horseshoe or U 
type, with boilers mounted on a separate barge, and a cat- 
walk connecting the two. Later, the preference seemed to 
be for two barges about 24 ft wide connected by steel 
trusses with an 8 to 10-ft slot between the barges. Where 
the location was on a narrow canal or bayou, these barges 
supposedly could be separated and towed to the location 
singly and then put back together and the machinery re- 
installed. In practice this did not work out very well. The 
cost of tearing down a rig, loading it on cargo barges, and 
setting it up again was prohibitive. Now, canals and bayous 
have, in general, been widened, and barges 50 to 54 ft wide 
will generally pass. There are presently some barges 
only 38 ft wide, which are narrow enough to pass all but 
a few bridges and locks. 
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ROWAN DRILLING COMPANY BARGE, M. G. Rowe. 
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FIG. 1. INBOARD PROFILE Figs. 1 to 4 are plans of Rowan Drilling Company 
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ELECTRIC MUD MIXER 


Barges for Power Rigs 

The last few years most of the new barges have been 
built to accommodate power rigs. These barges have been 
one piece hulls 50 to 54 ft wide, 160 to 200 ft long, and 
11 to 14 feet draft. Many are three stories high. The pumps, 
active mud pits, reserve pits, and deck room around the 
well connections are on the first deck. The second deck 
usually carries the engines, dry mud storage, and pipe 
rack. The third story is derrick level and carries drawworks, 
motor (if electric rig), sand reel, tool house, change rooms, 
etc., and quarters. The quarters usually consist of a tool- 
pusher’s room and office, with ship-to-shore radio telephone, 
small galley, bath, and visitors’ room. These quarters, while 
modest, must be comfortable since the superintendent may 
have to spend many nights on the job, and geologists, engi- 
neers, and service men may also be compelled to stay over- 
night on the rig during completions, bad weather, or fishing 
jobs. 

Derricks are usually the conventional type and are left 
standing on short moves except when they interfere with 
high lines or bridges. They are then dismantled down to 
the fourth or fifth girth. Some of the new rigs, particularly 
the workover rigs, are using jacknife derricks because of 
the ease and speed with which they can be lowered for 
frequent moves. 

Almost all of the rigs have two mud pumps, and many 
of the deep rigs have three, one large pump about 700 hp 
for drilling and two smaller around 350 hp for compound- 
ing or parallelling. If the large pump is down or if one 
small pump is used to mix and condition mud the other 
can be used to circulate hole while the larger pump is being 
repaired. Many rigs now have electric, paddle-type mud 
mixers or stirrers. These mixers do a good job, particularly 
if the pits are designed to take full advantage of their power. 
Settling pit capacity is limited on barge rigs, so shale 
shakers are a necessity. All rigs use at least one, and many 
two. 

The spoil goes into the bay or canal, although often dur- 
ing the early part of the well, it is piped around the surface 
or conductor pipe to fill in and reinforce the outside of this 
pipe. Shale shakers, of course, eliminate only a small part 
of the sand. Therefore, a lot of attention should be given 
to the design of sand traps and mud ditch and settling pit. 
Two sand traps with proper bypasses are neccessary so 
that one can be emptied while the other is being used. Mud 
ditch should go to both settling pit and suction pit so the 
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settling pit can be cleaned as often as necessary. Means of 
keeping the mud level low in the settling pit are important 
so that a minimum amount of mud will be wasted when 
this pit is cleaned. A limited amount of surplus mud can be 
stored in the reserve pits, which usually occupy the space 
under the pipe racks. These pits usually hold about 1200 
bbl each. All mud, before it is stored in reserve pits, should 
be treated to remove excess sand or entrained gas. 


Mud Barge Useful and Economical 

In proven fields, a mud barge used in connection with 

a drilling barge can save large sums of money. The common 
practice after completing a well is to fill the reserve pits 
with good mud, then pump the excess mud overboard or, 
if it is injurious to fish and oysters, into a pit built in the 
marsh for this purpose. If this mud is stored in a barge, it 
can be treated if it needs treatment, and then the barge can 
be towed to the next location and used in place of mixing 
sacked mud. Mud in the circulating system at completion 
of a deep well is usually the very best mud because the 
deeper the well, the more attention the mud gets. When 
a barrel of 12-lb mud costs from $4 to $5, it is apparent 
that there is great waste if this mud is not saved. A con- 
siderable saving in time is also effected through use of this 
mud barge as the mud can be transferred from the mud 
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barge to a drilling well much easier than it could be mixed 
if it were in dry storage. This is very important if a well is 
losing circulation or trying to blow out. 

On barge rigs, derrick substructures should have at least 
14 ft clearance between rotary support beams and deck 
level. This is necessary so that the casinghead will be above 
water level and at the same time afford room for three 
blowout preventers. Plenty of head room under the derrick 
also permits use of hoist and trolley to handle blowout 
preventers. A good overhead system will save many hours 
and much laborious effort when installing blowout pre- 
venters. Choke lines should be manifolded and bolted to 
a substantial beam and relief lines bolted to the top of the 
mud pit. 

Ample dry mud storage aboard the barge or on a mud 
barge moored alongside is a must. On deep wells this stor- 
age space should provide for a minimum of 2000 sacks and 
probably a maximum of 5000 sacks. If electric mud mixers 
are provided, they should be supplemented with a hopper 
type mixer so that mixing facilities will be available at all 
times, should the mechanical mixer be down for repair. A 


conveyor belt for sacked mud is necessary if storage room 
is on the second deck and is very convenient in any event. 
Some of the newer barges now have bulk hopper dry mud 
storage. These hoppers work well. They are fast when mix- 
ing and are clean, and no mud is wasted in handling. 

Recently, it has been possible to get dry mud in bulk 
delivered to barge rigs. This mud is moved from mud barge 
to drilling barge by screw or air conveyors. 

A fresh water compartment of several hundred barrels 
in the hull of the barge should be provided. This is neces 
sary because often the bay, lake, or canal water is salty 
and not fit for cooling engines, mixing mud, or personal use. 
This fresh water supply is replenished by rain water sal- 
vaged from the roof of engine and quarter houses or by 
water transported by tug and water barge. 


Moving to Location 
The method of getting a drilling barge on location is 
relatively simple. The barge is towed to the location the 
same way as a cargo barge. After reaching the location, the 
barge is spotted so the location stake is exactly under the 


Figs. 5 to 7 are plans of Richardson and Bass barge, Blind Pass. 


FIG. 5. INBOARD PROFILE 
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rotary opening. Four piles are driven around the well 
location, and the slot of the barge is spaced by these pilings. 
After completion, if the well is a producer, these pilings 
act as a guard to prevent the barge from bumping against 
the well connections when it is being towed to the next job. 
After the barge is spotted, spuds are then lowered and sea 
cocks opened in each compartment. The barge level is 
maintained by the amount of water admitted to each com- 
partment while being sunk. After the barge is resting on 
bottom, it can be leveled by decreasing the amount of water 
in the low side, end, or corner. If the barge is not resting 
on a shell bank, it generally sinks gradually and evenly, due 
to vibration. 

Depth of most barges is from 10 to 14 ft. If it is necessary 
to drill in water deeper than this, a shell fill may be laid 
to bring the barge higher out of the water. This is not too 
expensive and in quiet water works very well. 

There have been quite a number of drilling barges made 
from surplus Naval LST vessels. These vessels can be con- 
verted to this use very nicely. They have the advantage 
of about 20 ft sides and therefore can be used in deeper 
water. They are also longer and, consequently, have more 
space for quarters or storage. 

Buoyancy in a drilling barge is important. Draft when 
loaded for moving should not be over five and one-half to 
6 ft, and a draft of 4 to 5 ft can save a lot of expense. This 
is because many bays are shallow and canals and channels 
often fill up repeatedly with silt. A strong north wind can 
cause the water to be so low that moving is delayed for 
several days. 

Buoyancy is, of course, directly related to size; the larger 
the barge, the more buoyancy. The cost of adding 20 ft in 
length to a 54 by 170-ft barge when building would be ap- 
proximately $11,000. The 20 ft of additional barge would 
give about 6 in. more buoyancy. It costs considerable in 
time, convenience, and money to unload drill pipe, mud, 
fresh water, and diesel fuel from a drilling barge onto a 
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cargo barge and back onto the drilling barge to move in 
low water, so a little more expense when the barge is being 
built will be easily recouped over the years the barge is 
in use. 


Maintenance Problem Serious 

The problem of maintenance on barge rigs is, like on any 
vessel or structure exposed to salt water, always serious. 
On: barges operating in fresh water lakes and bayous, con- 
tinual chipping and painting seems to be enough. On barges 
located in salt water bays and open water and exposed to 
wave action, the job is much more complicated. These 
barges should be drydocked every 3 to 5 years, sandblasted, 
and repainted. Some kind of protection against electrolysis 
also should be provided. 

There are now about 130 barge rigs operating along the 
coasts of Louisiana and Texas. It is estimated that approxi- 
mately 6000 wells have been drilled by barge rigs. These 
barges will be used for many years, probably as long as 
wells are drilled in swamps, marshes, and shallow water 
along the coasts of Texas, Louisiana, Mississippi, and 
Florida. The saturation point in this type of barge, how- 
ever, has been reached. 

For offshore drilling an entirely new type of drilling 
barge is needed. There are many new and strange looking 
barges on the drawing boards of naval engineers and ship- 
yards. 

One new barge now under construction in New Orleans 
has engines, pumps, and most of the machinery located 
in the hull of the barge, which is sunk to the bottom of 
the ocean floor. The superstructure, carrying the derrick, 
drawworks, pipe, and quarters, rises above the water a 
sufficient height to be unaffected by wave action. Whether 
or not this is the answer to off shore drilling, remains to 
be seen. The industry does recognize that platforms and 
tenders are too expensive and that some other method 
must be devised. 
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Arnoucx there are many forms of insurance appli- 
| cable to the entire activities of drilling contractors, space 

j will not permit a full discussion of all of them. Certain 

coverages, such as Fire and Extended Coverage Insurance 

on permanent buildings and contents therein, as well as 

Comprehensive Fire and Theft, and Collision Insurance 

p 

| on automobiles and trucks, together with Burglary and 

| Robbery Insurance, and Fidelity Bonds are well known 

| and of an uncomplicated nature. We will, therefore, skip 

| : 

over them and confine our attention to the “Big Four”, 

: which will consist of 

| (1). Workmen’s Compensation. 

| (2). Rig Insurance 

| 0 tr ican 

| (3). Bodily Injury Liability. 

(4). Property Damage Liability. 

| These last two will be treated in combination under the 

eneral term “Liability Insurance.” 

| g 

| 

| 

| 
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| 
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Workmen’s Compensation 


Before passage of Workmen’s Compensation laws, an 
injured employee had to prove negligence on the part of 
his employer to collect any benefits for loss of time, per- 
manent disability, or medical expenses, with the result 
that in some instances an employee got an extraordinary 
large recovery whereas in the majority of cases the em- 
ployee recovered nothing at all. Purpose of the Workmen’s 
Compensation Act was to level out the inequities that pre- 
vailed under the old arrangement so as to provide a defi- 
nite benefit for any employee injured in the course of his 
employment, and the result of the law is that each em- 
ployee injured during his employment is fairly and squarely 
taken care of and, at the same time, the employer is defi- 
nitely protected by knowing the exact obligations to his 
injured employees and without the chance of the employer 
being held to pay inordinately large amounts. 

The coverage provided by the standard policy takes 
care of the full obligation under the State Compensation 
Act in every instance, but care should be exercised when 
operating in more than one state to see that the policy or 
policies definitely cover the operations in that state where 
the work is being performed. For instance, a policy written 





5 to cover operations in California would not automatically 
c extend to operations in the state of Nevada or Wyoming. 
1 This form of insurance is required by law in every state 
in the United States, and in most provinces of Canada. 
Although certain businesses are exempt from the Work- 
2 men’s Compensation statutes, drilling contracting is an 
“ operation for which Workmen’s Compensation coverage 
"i is mandatory in each state. 
Benefits for injured employees differ according to the 
. laws of each state and various regulations prevail as to 
d how the Workmen’s Compensation Insurance can be written 
if —in some states with private insurance companies and in 
c, other states it is mandatory to insure with the state fund. 
is Cost of compensation insurance is based on a rate per 
. $100 of employee payrolls and the “Manual” rate repre- 
" 0 sents the average rate as developed by all premiums and 
d 0 all losses for the classification involved. Needless to say, 
d *Chartered Property Casualty Underwriter for Paul H. Talbert Co., 


Beverly Hills, California. Written for San Joaquin Drilling Co., Inc., Los 
Angeles. 
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there are a great many different classifications for various 
types of industries, but in making up the rate for the oil 
well drilling contractors’ classification, only the premiums 
and losses of that one industry are taken into consideration 
in establishing the Manual rate, 

The “Experience” rate for each contractor is developed 
from the actual experience of that individual operator 
This is figured on a three year basis and if his loss ratio is 
better than average, he is given a percentage credit, where- 
as if his losses are above average, his account is surcharged 
with a percentage debit. 

As a result of Experience rating, each individual drilling 
contractor does, to a very large extent, make his own rate. 
It is, therefore, of utmost importance that each operator 
maintain an adequate safety program that will eliminate 
accidents and keep his loss ratio down to the lowest pos- 
sible point in order that maximum experience credits can 
be obtained. 

One especially important feature to be remembered is 
that certain penalties are provided in most states where an 
employee is injured as a result of the “serious and willful 
misconduct or negligence” of his employer, and where such 
conditions can be proven the injured employee obtains 
additional benefits over and above those regularly pre- 
scribed by the Workmen’s Compensation Act. It is not 
permissible for an insurance company to insure this addi- 
tional penalty and so it is especially important that the 
contractor see that all regulations as provided by the State 
Safety Code are strictly complied with to avoid 
having that penalty charge imposed upon him. 


Rig Insurance 

Coverage on drilling rigs is available under 
an Inland Marine Floater form of policy, 
which is generally written on a Named 
Perils basis to include the more impor- 
tant perils, such as fire, blowout, and 
cratering, along with many other perils, 
such as windstorm, transportation, 
explosion, flood, vandalism, and ma- 
licious mischief, etc. Damage sus- 
tained to portable mast during 
the raising or lowering process, 
and the hazards of collapse and 
pull-in for both conventional 
derricks and portable der- 
ricks are optional features 
of coverage. 

The really sizable 
losses in the drilling 
industry have been a 
result of fire, blow- 
out, and cratering, / " 
and so it is espe- pn Ss TP 
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cially important that all three of these perils be included 
in the coverage. Other loss exposures, such as windstorm, 
flood, transportation, etc., together with raising and lower- 
ing of portable masts are also important, but losses from 
those perils are comparatively small when we consider the 
major fire and blowout losses. 

Often a substantial rate reduction can be secured by hav- 
ing a deductible amount included in the policy, whereby 
the contractor will absorb the first stated amount of any 
loss, such as $1000; $2500; $5000, etc. This is usually a 
desirable arrangement and compares to the well known 
deductible provision usually applicable to Automobile Col- 
lision Insurance. It eliminates the minor losses which are 
in themselves costly to adjust for both the insurance com- 
pany and the contractor, but at the same time the really 
important feature of the insurance is maintained so that the 
contractor will be protected against the “catastrophe” loss. 

The insurance policy will usually carry a provision 
whereby the contractor agrees to maintain an amount of 
insurance equal to a certain percentage (such as 90 or 100 
per cent) of the “Sound Value” of the equipment insured, 
and such a provision is known as the Coinsurance or Aver- 
age Clause. Care should be exercised in making sure that 
the “Sound Value” is properly arrived at by figuring on the 
new replacement cost, less practical depreciation. “Book 
Values” are usually established for tax purposes and are 
practically never the same as “Sound Value”. In many 
instances the drilling rig will be entirely depreciated on 
the books of the contractor, whereas the “Sound Value” of 
that rig is substantial. 


Liability Insurance 

Generally speaking, the insurance industry provides lia- 
bility insurance broken down into two separate classes, one 
of which is Bodily Injury Liability (sometimes referred to 
as “Public Liability”), and the other is Property Damage 
Liability (sometimes referred to as “Property Damage”). 

Bodily Injury Liability concerns itself only with injuries 
to persons, whereas property damage liability concerns 
itself with loss or damage to property belonging to someone 
other than the Insured. In each case, the fundamental prin- 
ciple of coverage is the same, since it is the “Legal Lia- 
bility” of the insured for which coverage is provided. It is 
necessary to stress this point because the general public 
does not always fully understand the fact that a liability 
policy is limited to paying losses for which the Insured is 


liable in the eyes of the law, and oftentimes the obligations 
imposed by law are not necessarily exactly the same as 
those which some of us might think they should be. 

In case of any accident or occurrence, it is always ex- 
tremely important to make a full and complete report to 
the insurance company of the facts concerning the accident, 
and to give the insurance company opportunity of making 
a full investigation of the circumstances in order to de- 
termine the negligence involved by either or both parties. 
Until about 20 years ago, it was necessary that a contractor 
secure as many as 6 separate Liability Policies, each of 
which protected him against only a certain type of exposure, 
such as (1) operation of owned automobiles, (2) opera- 
tions performed by his own direct employees, (3) opera- 
tions of employees of a sub-contractor working for him, (4) 
obligations of others which he may have assumed, etc. 

Such separate policies often resulted in gaps in coverage 
and duplication of premium charges. 

The insurance industry now provides a “Comprehensive 
Liability” policy and under that one contract the insurance 
company will take care of all exposures to loss. Claims 
might arise out of the operations of automobiles or trucks 
owned by the contractor or by operation of automobiles 
owned by employees while in the course of employment of 
the contractor; accidents caused by direct employees of the 
contractor or by employees of a sub-contractor; accidents 
arising out of the activities of the oil company or operator 
or their employees, for whom the work is being performed, 
under circumstances whereby the contractor had agreed in 
his contract to assume responsibility for such accidents. 

It is important for each drilling contractor to make sure 
that the “Contractual” Liability which he may be called 
upon to assume is fully and automatically included under 
his Comprehensive Liability Policy, since many policies 
provide this coverage only if the terms and conditions of 
each separate contract are submitted to the company and 
a special provision made for insuring that assumed lia- 
bility. Without the “Contractual Liability” coverage being 
automatic and complete, the drilling contractor may find 
himself confronted with an uninsured loss, since this “Con- 
tractual Liability” provision is often hidden away in the 
fine print in the contract with the oil company or operator 
or in the contracts that he signs with service companies and 
equipment rental companies, etc. 

Cost of Bodily Injury and Property Damage Liability 
Insurance is based primarily upon (1) the number of auto- 
mobiles owned and operated, and (2) the annual payroll. 
The automobiles are usually charged for on a per car basis 
and then, just as in the case of Workmen’s Compensation 
Insurance, there is an applicable rate per $100 of em- 
ployee’s payroll to take care of the exposures to loss arising 
out of the general operations of the contractor, the “Con- 
tractual Liability”, etc. 

Amount of Bodily Injury and Property Damage Lia- 
bility to be carried should be seriously considered by the 
contractor. Accidents in the drilling industry often give 
rise to claims of a very sizable amount and consequently, 
the limits of liability protection should be substantial. 


General Remarks 

The foregoing observations pertain only to the general 
insurance problems encountered for operations on land. 
Offshore operations or operations on navigable water re- 
quire certain additional forms of insurance protection, and 
these need special and detailed consideration for which 
space does not permit a discussion in this article. 

The handling of an insurance program for drilling con- 
tractors should be most carefully considered and the proper 
selection of companies and brokers to handle the business 
should be decided upon with the same care that is used in 
selecting a lawyer or an accountant for matters pertaining 
to their professions. 
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Circuration, as it is known in the oil fields, is the 
return of the mud pumped through the drill pipe in the 
same condition (with the addition of drill cuttings) as it 
was injected. It is an indication that the open hole is con- 
ditioned for continued drilling, coring, or possibly some 
testing operation. Circulation of a fluid is an essential part 
of rotary drilling in that it is the means by which cuttings 
are removed from the bottom of the hole so that the bit is 
free to cut new formation. 

The mud system of rotary drilling operation consists of 
mud storage pits from which mud is pumped through the 
drill pipe to the bit, and returns to the surface pits between 
the drill pipe and the wall of the hole. After the cuttings are 
removed by the settling pits, shale shakers, or desanders, 
the same mud is picked up by the pumps and started on 
the same journey all over again. This results in continuous 
movement of the mud in use in the system. 

Maintaining circulation usually boils down to prepara- 
tion, treatment, and use of this uncased hole. Most of this 
treatment has to be done with the mud that comes in con- 
tact with the open hole. A simplified approach to this prob- 
lem is to consider the mud in the annulus between the 
drill pipe and the wall of the hole as constantly attempt- 
ing to flood out into the formations that have been drilled. 
As long as the formations penetrated are impervious to the 
liquid mud they form a tight container, so that circulation 
is maintained and drilling can proceed efficiently. 

If a porous and permeable formation is encountered, 
and some such formations containing hydrocarbons must 
be penetrated if the drilling operation is successful, then a 
different problem is presented. Formations that are porous 
and permeable in their undisturbed state are usually filled 
with water, oil, or gas. These fluids will be under a native 
pressure that will be called formation pressure here. The 
hydraulic force or pressure of the mud in the annulus will 
be referred to as hole pressure. If fluid communication from 
the hole into the formation or out of the formation into the 
hole is unrestricted, hole pressure must be made to equal 
formation pressure in order to maintain a static relationship 
between the two fluids. 

As several disassociated porous and permeable forma- 
tions with different pressures are usually encountered in 
the drilling process and as the hole pressure varies due to 
normal changes of mud density and viscosity, keeping an 
exact balance of the several formation and hole pressures 
is impossible in drilling operations. Therefore, some other 
means is necessary to prevent fluid migration between the 
hole and the formation. 

A stable relationship is ordinarily maintained by keep- 
ing the hole pressure in excess of the formation pressure 
and restricting the flow from the bore hole into the per- 
meable formations with a dam of mud particles. This dam 
is commonly referred to as the mud cake. As long as open- 
ings into the formation are small enough so that the mud 
particles filtered out of the mud can form a dam, and the 
rock itself is strong enough to withstand the hole pressure, 
no trouble attributable to the formation itself is encoun- 
tered. Some formations are incompetent to withstand the 
hydraulic force of the mud. When the formation is frac- 
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tured by hole pressure or when openings in the rock are 
too large for a mud cake to be formed, lost circulation re- 
sults and remedial measures must be taken. 

Following are corrective measures for LOST CIRCULA- 
TION taken in the order that they are usually tried: 


Lowering Density of Mud 

If maintenance of high mud weights due to danger of 
blowouts or other precautions is not a factor, loss of re- 
turns may be restored most simply by lightening the mud. 
This method of correction has not been used successfully 
in many cases where it would have sufficed, as it was at- 
tempted by adding the new mud through the drill pipe with 
the bottom of the pipe at or near the bottom of the hole. 
This results in the lifting of the column of mud in the 
annulus to allow the light mud in the drill pipe to be ex- 
pelled subjecting the formation to the same hole pressure 
under which circulation was lost in the first place. New, 
lower density mud should be pumped in from the top, 
usually through the drill pipe, establishing circulation in 
stages from shallow depths to the bottom, allowing replace- 
ment of heavy mud in short sections of the hole. 


Addition of Bridging Materials 


If partial loss of returns is noted at available pumping 
rates, addition of bridging materials may be sufficient to 
cure the loss without too much delay and expense. This 
procedure may be combined with lightening the mud. As 
drilling muds are suspensions of minute solid particles in 
water, the bridging materials referred to here as solids are 
macroscopic solids. Common bridging materials are vege- 
table, mineral, or synthetic fibers, flakes, balls or heterogen- 
ously shaped solids. One common characteristic of a good 
lost circulation additive is density near that of the mud so 
that the additive will stay in suspension. It should also be 
inert so that no adverse chemical effects, on the base drill- 
ing mud or materials used in later well operations, will 
occur. Bridging materials are not added until needed be- 
cause (1) The viscosity and gel strength of the mud have 
to be regulated so as to keep them in suspension, (2) Pene- 
tration rate is sometimes decreased, (3) Use of shale shak- 
ers must be discontinued and geological samples become 
poor. 


Sealing the Formation 

If the addition of bridging materials and the lightening 
of the mud as much as is safe is insufficient to remedy lost 
circulation, then thick jellies, or cementing materials may 
be employed to seal off the open formation. If permanence 
is desired, cement should be used. As loss of circulation 
does not necessarily occur in the formation just penetrated 
by the bit, the offending formation must be located to per- 
form a successful spotting of the sealing or cementatious 
material. 

To find the formation that is taking the mud various 
methods may be used. The flow of the mud pumped into 
the top of the hole may be measured with a flow meter 
down to the point of loss as the mud in the hole should 
be static below that point. New mud may be mixed, having 
different characteristics from the mud in the hole, pumped 
in from the top and samples taken from the hole at in- 
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tinuously determine the location of that plug. Only enough 
mud or water should be pumped on top of the plug to cause 
it to seat on the float or baffle. 


Drilling Without Returns 

In areas where cavernous formations are penetrated re- 
peatedly for some depth, it has been found necessary and 
possible to drill without returns. Usually, in these cases, 
clear water is pumped down the drill pipe to pick up cut- 
tings and wash them into the caverns. After the cavernous 
section has been fully penetrated, a protection string of 
casing is set and normal drilling operations are resumed. 


Drilling With Air or Gas 


Air’or gas instead of a liquid is sometimes circulated to 
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TT | remove the drill cuttings. As long as formations carrying 
large quantities of water are not encountered, this process 
is adaptable to drilling sections that have been found to 
) be cavernous or incompetent resulting in loss of liquid mud. if 
1 | snc 
Ph Blowouts and Water Flows ent 
Ba dor Blowouts and water flows occur when the formation ey 
Db: pressure has been allowed to exceed the hole pressure. list 
This allows formation fluids to be released to produce qui 
through the well bore to the surface. The mud cake dam to 
Ph STANDS FOR HOLE PRESSURE ; ; . hina ; : : 
Pf STANDS FOR FORMATION PRESSURE has little resistance in this direction as there is no solid fro 
iis cyealiaaaeiasmaaaaa Where P:>P, so © back it up. In field terminology BLOWOUT indicates 
Where P, > Py and Where P, was > Pr that dam D ‘ome that gas is producing from the formations; WATER FLOW 
—_ : —y = = - hag pushed aside and means that formation water alone is released. P 
ul as rop- j i . 
ane sn D. — aa onl f= P. get Ps Mer Lowering of the top of the mud column can greatly o 
and produces through affect the hole pressure opposite the shallow formations. of t 
the- annulus. This can be caused by not filling the hole with mud when bas 
the drillpipe is withdrawn or by loss of circulation which dra 
allows the mud to drop until the hole pressure created by and 
tervals to find the lowest point to which the new mud has_ the mud column equals the formation pressure in the uni 
penetrated. If the new mud has a different temperature offending formation. This drop can represent a large por- the 
than that in the hole, a temperature survey may show the tion of the hole pressure opposite the shallow formations sist 
point of maximum depth which should be the point of lost and may release their fluids into the well bore. If the fluid vig 
circulation. Tracers may be placed in the mud pumped in released is fresh water it may only cause thinning of the aa 
and checking of these may locate the point of loss. mud; if it is brine the concentration of various salts in the of 
After finding the point of loss, the cementing material mud may increase so that the mud characteristics are lish 
or jelly should be spotted so that it is partially in the hole adversely altered; if it is gas a costly blowout may result. cou 
and partly in the formation until it has a chance to set. The best protection against any of these happening is to will 
After setting, the excess can be drilled from the hole. install enough surface pipe so that some of the shallow con 
One patented process employs the mixing of bentonite permeable formations are cased. off. well 
with oil, which is pumped down the drill pipe (the bottom Loss of circulation is often caused by increasing the hole ee 
‘ : " : a at 
of which is located below the point of loss) at the same pressures to control high formation pressures encountered may 
time as water base mud is pumped down the annulus so_ or anticipated. In drilling of wells where abnormal pres- wate 
that the two meet when they enter the formation from dif- sures are anticipated the upper part of the hole should be crea 
ferent directions. It is expected that the bentonite will take tested as drilling progresses and necessary corrective mea- ing 
up water from the water based mud, causing it to gel suf- sures such as those mentioned above undertaken progres- T 
ficiently to seal off the offending formation. sively. Proper well planning based on well objectives gine 
with knowledge of the area is essential in areas of abnormal trav 
Setting Casing formation pressures. 0 
As a last resort, protection strings of casing can be set Gas in cuttings is another small factor that can start a dis- or 
to shut off lost circulation. This method is expensive and astrous chain of events. When it is remembered that it is not chat 
must be used sparingly as the size of the hole is necessarily uncommon to drill wells today where the bottom hole pres- liste 
reduced each time a string of casing is run. Unless a large sure is in excess of 500 atmospheres with a corresponding the 
diameter hole is started in anticipation of trouble, room for coefficient of expansion of gas encountered, respect grows quat 
more than one emergency string is unusual. for what would otherwise be trifling amounts of gas. if th 
Cementing of this casing must be undertaken with care; ae 
otherwise the cement will not be spotted properly. Again Conclusion deliy 
knowledge of the point of loss is important. After the point Good drilling practice necessitates well planning that cessi 
of loss is determined and enough hole below the point is anticipates keeping the hole pressure in excess of the for- shou 
made, the casing should be run so that it can be set on bot- mation pressure with a proper mud dam allowing the sys- Tepa: 
tom after the cement is placed or it should be equipped tem to remain static. If remedial measures are necessitated Vant: 
with a packer that can be set after the cement is placed. to condition the formation for deeper drilling, those mea- plete 
A casing plug cement job can be run with a top plug that sures should be undertaken at the time that the shallower Costs 
will shut off on the float collar or baffle placed in the pipe. formations are penetrated so that the problems in the 
After the cement slurry is pumped into the casing and the deeper formations are not multiplied due to the break- TI 
top plug is inserted, a measuring line should be run to con- down of the shallow formations. maxi 
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THERE are numerous factors that 
should be considered in selecting an 
engine for powering an oil well pump. 
The proper evaluation and application 
of these factors and the prompt estab- 
lishment of a comprehensive and ade- 
quate maintenance program is essential 
to obtaining maximum cost efficiency 
from the unit. 


Selection of Engine 


Type of producing equipment to be 
powered is the first and perhaps most 
important consideration in the selection 
of the engine. We currently employ two 
basic types of oil well pumps, the hy- 
draulically powered subsurface unit, 
and the more commonly seen beam 
units. Engine types recommended for 
the two are different in some basic de- 
signs, the former lending itself best to 
engines that operate at higher speeds, 
while the latter can employ the heavier, 
slow speed engines. The general type 
of power desired having been estab- 
lished, the next consideration is of 
course, the horsepower required. This 
will be based primarily on only two 
considerations—the lift depth of the 
well and the anticipated rate of produc- 
tion. It must be considered here also, 
that the future requirements of the well 
may change. The intrusion of salt 
water, for example, will materially in- 
crease the load imposed on the pump- 
ing unit and hence on the engine. 

The horsepower rating of the en- 
gine selected is computed by piston 
travel per minute and brake mean ef- 
fective pressure. The selection of an 
engine for field use is normally based 
on the logical considerations and me- 
chanical requirements, previously 
listed, and must also take into account 
the cost and convenience of an ade- 
quate maintenance and repair program 
if the installation is to give maximum 
service. An engine must not only de- 
Velop the power it was designed to 
deliver, but it must also be readily ac- 
cessible for repair in the field, and parts 
should be immediately available when 
repair jobs develop. Performance ad- 
vantages of an engine can be com- 


pletely offset by excessive maintenance 
Costs. 


Selection of Drive 


The drive should be designed to give 
Maximum and minimum strokes per 
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Possibility of lower lifting costs improved through consideration 
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minute of the pumping unit required to 
get desired production from the well, 
but in doing this we should remain 
within recommended revolutions per 
minute of the selected engine. Also, 
the drive should be designed with a 
safety factor to minimize loading of 
the power takeoff assembly. 


Other Considerations 


The engine should have a solid vibra- 
tion free mounting. The foundation or 
frame should support the entire base of 
the engine. Too often a flimsy mount- 
ing under an engine permits vibration 
that is a continued cause of unwar- 
ranted maintenance expense. Also, to 
promote the smooth operation of 
equipment, the pumping unit should be 
mounted on a solid foundation with 
tie downs at front (that is, at the well 
head), at the back of the gear box, and 
at the extreme rear of the unit. Too 
often pumping units are installed, hav- 
ing poor foundations under them and 
having but two tie downs, one at front 
(at well head) and one back of gear box. 
This type of mounting is not sound 
and excessive maintenance cost may 
be anticipated on both engine and 
pumping unit. 

Also of major importance in proper 
functioning is the fuel system. There 
should be extreme care taken to sup- 


ply clean ary fuel to the engine. This 
can be accomplished satisfactorily by 
installing a small drip and a filter in 
the fuel line ahead of the carburetor. 


Maintenance Program 


Almost as important as the choice 
and preparation of engine for service is 
the establishment of a maintenance 
program. The first essential item in this 
program is to provide each mechanic 
with a complete data sheet on all en- 
gines on which he will be required to 
work. These data sheets should give 
such information as minimum and 
maximum revolutions per minute, load 
conditions as indicated by manifold 
vacuum, spark timing, valve clearances, 
and other necessary operational infor- 
mation. This should be supplemented 
by periodical round table discussions in 
which points of interest are enlarged 
upon, current developments are ex- 
plained, and specific problems are 
analyzed. Also, the mechanic should 
be given suitable transportation. A 1- 
ton truck, designed to carry in compact 
array all parts and tools required to 
perform major as well as minor repair 
jobs in the fields is ideal for this pur- 
pose. 

Better and more economical mainte- 
nance of field engines requires that the 
clutch or power take-off, the magneto, 
and the engine fuel, air, and water sup- 
ply receive detailed attention. These 
are probably the most important fac- 
tors in the economical operation of oil 
field engines. 

Clutch. In recommendations for 
selection of the drive, it was stated that 
the drive should be designed with a 
safety factor to minimize excessive 
loading of the power takeoff. It is 
probable that most clutch failures are 
caused by abuse rather than product 
failure. Frequently the manufacturer is 
blamed for a failure because an oper- 
ator refuses to admit that the drive was 
not designed properly or that the belt 
tension was too great, causing an ex- 
cessive loading of the main clutch bear- 
ings and premature failure. Also, belt 
tension causes excessive loading of the 
clutch pilot bearing, thus inducing early 
failure of this bearing and enlargement 
of the bearing bore. When this bore en- 
larges it is necessary to remove the en- 
gine flywheel and have it bushed back 
to size. One such clutch failure, when 
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repaired, in money value will be equiva- 
lent to 3% months of regular engine 
maintenance. It is evident from this 
that time spent in training maintenance 
men as to proper belt tension is justi- 
fied. 


Magneto. Magneto failures are a 
very costly item in engine operation. 
Probably a major source of trouble oc- 
curs in the base mounted types and is 
manifested by impulse failure. A care- 
ful examination of magnetos removed 
from engines because of this failure re- 
veals that they almost invariably have 
badly worn impulse cup drive lugs and 
impulse mechanism. Frequently it is 
noted also that the bearings are bad and 
the distributor gears are worn. Further 
inspection will show that the magneto 
was not properly aligned with the drive 
when installed. Impulse wear and 
amount of repairs to the magneto are 
not the only concern in this matter, 
however. It will be found that the spark 
timing of the engine has become re- 
tarded due to the coupling wear, caus- 
ing the engine to lose power, burn 
valves, and rapidly oxidize oil due to 
high operating temperature. A possible 
solution to this problem is to save some 
of the worn impulse couplings and 
explain to the mechanics responsible 
for engine maintenance the failures 
that occur from improper magneto in- 
stallation. 


Other troubles experienced with 
magnetos are winding failure, shorts 
developing in the distributor cap, and 
burning of the distributor plate. These 
failures are usually caused by the over- 
loading of the magneto which occurs 
when the spark plug gaps are allowed 
to become too wide. To reduce this 
type of failure, the safety gap in the 
magneto should be set to a minimum 
and spark plug gaps set at .012 to .015 
in. Use of premium grade spark plugs 
is also recommended for reduction of 
this type failure. 


Water. Frequently engines are ob- 
served operating with the radiator open 
and a stream of water running into 
them in such a way that there is always 
a full core. This method of cooling is 
very poor and should not be tolerated 
under any circumstances that are likely 
to occur in the field. It provides the en- 
gine with a continuous charge of water 
—and of all the chemicals that are 
normal in field water. Continued oper- 
ation under these conditions will lead 
in a short while, possibly within six 
months, to the necessity for frequent 
valve adjustments. There will be a 
noticeable deposit of scale in the radia- 
tor, overheating of the engine, and ex- 
cessive corrosion of the cooling sys- 
tem. Within a year valve recondition- 
ing will be required and new rings 
needed. Even these repairs will not 
completely restore the engine as the de- 
posit noted in the radiator also occurs 
around the cylinder walls in the block 
and, being a very poor heat conductor, 
causes hot spots and block deformation 
and possibly may cause the block to 
crack. The net result of the action is to 
increase blow-by, even with new rings, 
thus increasing oil consumption and 
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contamination and reducing engine 
power. Closed cooling systems are the 
only satisfactory solution to this prob. 
lem. They should be _ periodically 
cleaned, kept as rust free as possible 
through the use of inhibitors if neces. 
sary, and maintained in a leak free con. 
dition. The use of glycol mixtures for 
the coolant and condensed or chemi- 
cally treated water for make-up js 
recommended. 


Fuel. Previously it was stated that 
clean fuel should be supplied to the en- 
gine and that this could be accomp. 
lished through the installation of a 
small drip and a filter in the fuel line 
ahead of the carburetor. Clean fuel js 
important to engine maintenance but 
of more importance is the maintenance 
of a constant air fuel ratio through all 
operating variables demanded of the 
engine. It will be found that too rich a 
fuel mixture will cause a loss of power 
and if engine is allowed to operate over 
a long period of time with a rich fuel 
mixture, you will note a carbon build 
up at the exhaust outlet. This will 
eventually restrict the exhaust gasses, 
thereby creating additional power 
losses. But more serious than the rich 
fuel mixture is the lean fuel mixture. 
The lean fuel mixture also causes a loss 
of power, extremely high combustion 
heats, burning of valves, premature pis- 
ton failure and rapid oxidation of 
crank case oil due to high piston head 
heats. To reduce this trouble to a mini- 
mum each mechanic should be supplied 
a fuel analyzer and required to make 
frequent checks of air-fuel ratios of en- 
gines under his supervision. 

Air. Practically all oil field engines 
are equipped with oil bath air cleaners 
with sufficient capacity to provide dirt 
free air to the engine. Most air cleaner 
trouble can be traced to loose tube con- 
nections between the air cleaner and 
carburetor. All connections should be 
thoroughly checked at each inspection. 
This is mentioned because dust in in- 
take air is the greatest single cause for 
cylinder wall, piston, and piston ring 
wear. Through tests it has been proved 
that 8.3 ounces of dust composed of 
particles ranging from 0 to 40 microns 
in size is enough to wear out an 800 cu 
in. displacement engine. The rate of 
passage of this 8.3 ounces of dust 
through the engine is immaterial. 
Whether it takes 100 hours or 10,000 
hours, when this much dust has passed 
through the engine, it is worn badly 
enough to cause spark plug fouling du’ 
to high oil consumption. 


It is not uncommon to have an en- 
gine operate from four to six years be- 
fore either new piston rings are In 
stalled or the valves are reconditioned, 
but to receive this kind of service from 
an engine, proper spark timing must be 
maintained, cooling systems must be 
kept clean, proper fuel ratio maint- 
tained, and clean air supplied. There- 
fore, these four items should be musts 
in an engine maintenance program and, 
when coupled with proper initial en 
gine and clutch selection, will give the 
operator the maximum in economical 
and efficient service. x et 
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blowout prevention 
equipment is no better 
than the power available 


to operate it... 


automatic pump accumulator 


...Maintains a continuous, ample supply of 
hydraulic power for blowout preventer operation. 





...Stands ready for instant action the moment 
a blowout threatens. 





...responds with unequalled speed... pressing a 
single lever applies the needed power at once... 
no lost time starting motors or pumps! 


HYDRIL COMPANY 


GENERAL OFFICES: 


714 West Olympic Blvd., Los Angeles 15, Calif. 


FACTORIES: 
Houston, Texas; Youngstown, Ohio; Rochester, Pa. 
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WHAT’S DOING IN DRILLING 









CALIFORNIA 

% Reserve Oil and Gas Company 32- 
34 Reserve-Pauly may extend the com- 
pany’s recent new pool discovery at 
Tejon Ranch, San Joaquin Valley. 
Originally abandoned at 4926 ft, the 
test drilled into the Olcese sand (Mio- 
cene) at 5624 ft and was still in oil 
pay at 5722 ft. 

The extensioner is running slightly 
higher than the discovery, which was 
completed at 5657-5743 ft, flowing 29 
deg crude through 17/64-in. choke at 
a 625-bbl daily rate. 


TEXAS 

% Cities Service has confirmed pro- 
duction at its Shannon C No. 1 dis- 
covery in Crockett County, Texas, 1n 
the completion of its Shannon D No. | 
for an initial more than 600 bbl above 
the discovery. 

The confirmation well is a northwest 
diagonal offset and flowed at the rate 
of 1620 bbl of oil daily through per- 
formations opposite the Pennsylvanian 
reef limestone from 8139 to 8187 ft. 
Both the discovery and confirmation 
wells are three miles west of the World 
pool and 24 miles southeast of Rankin, 
Texas. 

% In Schleicher County, Tide Water’s 
No. 3 Whitten flowed 357 bbl of 39.1 
deg oil in 24 hours through a %-in. 
choke. Production is from the Strawn 
Reef through perforations 5734-5758 
ft. The well is located on the south 
edge of the Hulldale field. 

%* The Cities Service TXL L No. 1, 
Midland County, Texas, flowed 75 bbl 
of 47 deg oil in 1% hours on drillstem 
test in Pennsylvanian limestone at 10,- 
330-65 ft and is drilling ahead at 10,- 
400 ft. Ultimate objective is the Ellen- 
burger, expected at around 13,000 ft. 
In the 2-hour test, gas surfaced in 10 
minutes at the rate of 5,000,000 cu ft 
a day; oil surfaced in 18 minutes. 

During an earlier test, also in the 
Pennsylvanian, at 9624-87 ft, 4370 ft 
of 40 deg oil was recovered in 24 
hours. 

Well is a 4-mile north extension to 
Pennsylvanian production in the area 
and an east offset to the 15,000 acre 
holdings of Cities Service and Forest 
Oil on the Dora Roberts ranch. 


* Husky Oil Company has announced 
completion of the Glorieta No. 3 well 
in the Emma field, Andrews County, 
Texas. The well, drilled to a total depth 
of 5430 ft, potentialed 247 bbl per 
day of 38.4 deg oil. 

This is the third producer from the 
Glorieta formation that Husky has 
brought in on its Emma holdings. 
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Delong type dock barge, newest approach to the industry’s problem of mobility plus 
stability in offshore operations is now in service .in the Gulf of Mexico. The sturdy steel 
drilling platform is shown as it had just set a new record for shifting from one drilling 
location to another, completing the move from the previous site to the new location in 
less than 24 hours. Built by the United States Steel Corporation at Orange, Texas, it is 
currently under lease in the Gulf area. The unit to towed to location and giant steel 
caissons dropped through wells in the hull. Then jacks with a lifting capacity of 250 tons 
each climb the structure up the caissons to the pre-designated level. After the well is com- 
pleted the caissons can be readily retracted by reversing the jacking cycle, thereby recon- 
verting the platform to a floating barge ready to move to the next location. 


* Cities Service has discovered a new 
pay in the North Favre field of Nolan 
County, North Texas, at its Chitwood 
No. 2 well. First Ellenburger produc- 
tion for the field was reported when this 
well flowed oil at the daily rate of 300 
bbl through perforations from 6148 
to 6160 ft, a penetration of 18 ft in the 
Ellenburger. 

Regular pay in the field is from the 
Detrital, approximately 100 ft higher 
than the Ellenburger. The Chitwood 
No. 2 recovered 1890 ft of oil in 2 
hours during a drillstem test in the 
Detrital from 6039 to 6118 ft. Op- 
erators are continuing to test. 


* Tidewater’s No. 1 Beshears is a new 
well in the South Brahaney field, 
Yoakum County. After sandfracing, 
the well flowed at the rate of 630 bbl 
daily through a 2 -in. choke and is now 
shut in awaiting the erection of lease 
storage. Production is from the San 
Andres lime through perforations 
5170-5187 ft and 5206-5252 ft. 


* Trans-Tex Drilling Company, has 
completed its Boyd No. 2 confirmation 
well in the Swastika formation in the 
Judy Gail field, Fisher County, Texas. 

Perforated from 3750-3755 ft, the 
well flowed 15 bbl of 41 deg oil through 
18/64-in. choke with 350 Ib of flow- 
ing pressure. 





* The dual completion of the Cities 
Service et al Cummins J No. 2 in Ector 
County, West Texas, for a total initial 
of 1877 bbl of oil daily from the Fussel- 
man and Ellenburger confirms as 
major the multi-pay field opened by 
Cities Service earlier this year. 

The Cummins J No. 2 was drilled to 
total depth of 9259 ft. Well was com- 
pleted for a 24-hour flowing potential 
of 968 bbl of 41-deg oil from Fussel- 
man perforations between 7842 and 
7872 ft, and for a potential of 909 bbl 
of 44 deg oil from the top 25 ft of 
Ellenburger from 8965 to 8991 ft. 


ILLINOIS 

* Completion by The Texas Company 
of a heavy flowing well in Boulder 
pool, Clinton County, Illinois, has been 
reported. The No. 1 Speiser produced 
at the rate of 190 bbl an hour from 6 
ft of Silurian pay at 2024 ft. 


NEBRASKA 

* Bishob-Nebraska Drillers Torgeson 
No. 2 is drilling ahead at 3063 ft. This 
is Bishop’s second jointly owned well 
in the Torgeson (formerly Kimball) 
field in the Nebraska portion of the 
Denver-Julesburg Basin in Kimball 
County. Commercial production from 
J sand is expected at 6500 ft. 
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why so many deep wells 
are cemented with 


THE REASON is Unafio’s retarded set that 
gives more time to get the cement in place down 
a long hot string. And drillers know they can 
rely on Unaflo’s dependable performance. 

Unaflo’s retarded set keeps slurries fluid and 
pumpable during the entire period of retarda- 
tion despite heat and pressure. Unaflo’s setting 
time is delayed not just slowed. 

That’s vital in the deep ones. And it’s a com- 
fortable safety factor in emergencies. Easier 
pumpability permits you to do a better job of 
placing the cement behind the casing. 

So on your next job, take a tip from the deep 
pay producers—let Unaflo protect your invest- 
ment three ways: 


*‘UINAFLO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


WACO © KANSAS CITY * BIRMINGHAM * NEW YORK © Export Distributor: United States Steel Export Co., New York 





UNAFLO 


1. EASY PUMPING — Unaflo’s high initia! fluidity 
makes pumping easier right from the start. 


2. SUSTAINED FLUIDITY — Unafio stays fluid and 
pumpable throughout the retardation period. 
There’s ample time, even in emergencies, to get 
the cement in place. 


3. HARDENS NORMALLY— Unafio, after its retarded 
period, makes a strong, tight seal — resistant to 
sulfate waters. 


SEND FOR FREE BULLETIN—gives data tables of Unaflo’s 
well-bottom performance and that of our other cements. 
For your copy write: Universal Atlas Cement Company 
(United States Steel Corporation Subsidiary), 100 Park 
Avenue, New York 17, N. Y. 





) 





Universal Atlas Cement Company 











Ey RETARDED 
OIL-FIELD CEMENTS OIL-WELL 
Unaflo Retarded Oil-Well Cement Atlas Portland Cement—Type I! CEMENT 


Resistant to Sulfate Waters 
Atlas Portland Cement — Type |! 


Resistant to Sulfate Waters 


Atlas High-Early Cement —Type II! PE-U-126R 


UNITED STATES STEEL HOUR — Televised alternate weeks — See your newspaper for time and station 


To obtain more information on products advertised see page E-43 B-85 











Drilling 


NEW MEXICO 

* Continental Oil Company has com- 
pleted its Skaggs B-14 No. 2 at a total 
depth of 3910 ft in dolomite with cas- 
ing set at 3909 ft and perforated 3784 
to 3838 ft in the Grayburg zone. On 
production test the well flowed at a 
rate of 135 bbl of oil per day with a 
tubing pressure of 35 psi. Gas-oil ratio 
was 567 to 1 producing 37 deg crude. 


* Phillips Petroleum Company re- 
cently completed the largest Pictured 
Cliffs gas well in the San Juan Basin of 
northwestern New Mexico and south- 
western Colorado. The No. 1 Indian 
E, Rio Arriba county, New Mexico, a 
2-mile east extension to production in 
the San Juan Basin field, flowed on 
State potential at the rate of 22,800,- 
000 cu ft of gas per day from 3882- 
3905 ft. 

The average rate of flow of other 
wells in the basin from this formation 
is 2 to 3,000,000 cu ft of gas per day. 
The higher flow rate from the No. 1 
Indian E was attributed to better for- 
mation porosity. 

This well in the Pictured Cliffs for- 
mation indicates that the limits of pro- 
duction in the San Juan Basin are far 
from established, particularly on the 
east. 


* Continental Oil’s H. M. Britt, A-6, 
No. 5 pool has been completed in the 
Monument Blinebry pool at total depth 
of 5730 ft with 5'2-in. casing set at 
5729 ft. Perforated 5703 to 5713 ft 
in Blinebry, the initial potential flow- 
ing was 390 bbl oil and 108,000,000 cu 
ft of gas through %4-in. choke. Tubing 
pressure was 100 Ib. 


CANADA 

* Husky Oil and Refining Ltd. has 
announced the discovery of oil at 
Husky-Phillips St. Florence No. 2 
drilled on Crown reserve land. Well is 
being drilled as a gas offset to the 
Phillips-Husky St. Florence No. 1 well 
1 mile to the northeast. St. Florence 
No. 1 was previously completed as a 
gas well in the St. Florence zone of the 
Blairmore formation after establishing 
the presence of gas in the Viking zone 
and extending the Coleville gas reser- 
voir. 

The No. 2 well found the Viking 
sand at approximately sea level, some 
40 ft lower than the top of the No. 1 
well. Drillstem test No. 1 from the in- 


terval 2199 to 2229 ft in the top of the © 


Viking sand gave a small flow of gas, 
with no fluid recovery. 

Drillstem test No. 2, from 2229 to 
2236 ft gave rise of 900 ft of 36.2 deg 
oil accompanied by a maximum gas 
flow of 100,000,000 cu ft. No water 
was recovered. 

Log is now being run and 7-in. 
casing will be cemented through the 
Viking sand. Well will then be deep- 
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Rotary Rigs Operating in Oil Fields of United States and Canada* 


Pacific Coast 

Oklahoma 

Kansas 

Rocky Mountains 

Canada ..... 

Ark-La-Tex 

West Texas and New Mexico 
Gulf Coast 

Illinois 

North Texas 














May 17 May 24 








May 31 June 7 

146 140 143 133 
SE 333 333 333 
164 148 147 161 
y mV 259 263 252 
112 111 121 126 
169 Lv? 170 17] 
463 451 464 459 
563 $57 581 583 
142 136 145 144 
304 328 325 330 
2630 2640 2692 2692 





*As reported to American Association of Oil Well Drilling Contractors by Hughes Tool Company. 


ened to the St. Florence sand. 

In the same area Phillis and Husky 
are drilling at 1036 ft at their Ryerson 
No. 1 well located 34% miles to the 
southwest of St. Florence No. 2. 

The Husky-Phillips team are pres- 
ently drilling at 2904 ft in the Banff 
sand at their Alsask test near the Al- 
berta-Saskatchewan border and south 
of their recent Banff sand gas discovery 
at Eastside. The Alsask well obtained 
478,000,000 cu ft of gas on testing the 
Viking and 1,750,000,000 cu ft from a 
sand near the top of the Blairmore. 


OKLAHOMA 

* Gulf Oil Corporation No. 1 Hixon, 
Guymon-Hugoton field, Texas County, 
added the Cherokee sand as a new pro- 
ducing horizon for the area. 

On 12-hour test through 15/64-in. 
choke from perforations at 4006-28 ft, 
well flowed 161 bbl of oil with tubing 
pressure 240 psi. Top of the section 
was 4019 ft. First drillstem test of the 
sand, from 4022-44 ft, developed 3270 
ft of oil and 250 ft of heavily oil and 
gas-cut mud. The Morrow sand, reg- 
ular pay for the field, was at 4424 ft 
and a test between 4423-26 ft re- 
covered oil and salt water. 

* Garvin extension completed .. . 
Carter Oil Company 1 Teter, South 
Panther Creek pool, Garvin County, 
has been completed for 120 bbl of oil 
a day. Completion was natural, test was 
made through %4 -in. choke, from open- 
hole pay between 7308-50 ft. Flowing 
pressure was 1800 psi. 

* N. T. Smith No. 1 Schmidt, South- 
east Sunflower pool, Lincoln County, 
has established a flow rate of 20 bbl 
of oil per hour on 16/64-in. choke. 

The %-mile extension flowed 3 bbl 
of oil per hour, natural. After fractur- 
ing it flowed back load at the rate of 
60 bbl per hour on %-in. choke. 


LOUISIANA 

* A gas-condensate horizon in a new 
fault block was opened the past week 
in the Bourg field, 10 miles southeast 
of Houma in the Arkansas Fuel Oil 









Corporation No. 1 LeCompte, which 
flowed at the rate of 6,000,000 cu ft 
of gas daily through %-in. top and 
bottom chokes with condensate recoy- 
ery estimated at 18 bbl per 1,000,000 
cu ft of gas. Tubing pressure 4100 psi 
flowing and 4550 psi shutin. 

The new pay is designated as the R 
sand of middle Miocene age. 


* Continental Oil No. 3, was com- 
pleted at a total depth of 10,508 ft, 
with 7-in. casing set at 10,508 ft. Well 
was perforated in 4 intervals, 10,216 
to 10,250 ft in Miocene. Initial poten- 
tial flowing was 588 bbl oil through 
11/64-in. choke. Tubing pressure was 
2150 Ib and oil gravity 32.6 deg. 


* Lion Oil Company has announced 
the completion of the Vinson No. 1 
Bossier Parish, Louisiana. This is a 
confirmation well of the shallow pool 
recently discovered by the company in 
the Doles No. 1, completed from 1926 
to 1940 ft. 

The well was completed from the 
same sand, flowing 10 bbl per hour on 
a small choke. Preparations are being 
made for further development of the 
pool. 


* A '%-mile northwestern extension 
to the Fausse Point pool of Iberia 
Parish, Louisiana, is indicated at the 
Cities Service Mestayer B No. 2 well. 
It flowed 200 bbl of oil daily from per- 
forations opposite Miocene sandstone 
from 8336 to 8344 ft after penetrating 
a total of 102 ft of pay section. Flow- 
ing tubing pressure was 1100 Ib and the 
gas-oil ratio 409 to 1. 


MONTANA 


* Ponder Oils Inc. has completed its 
fourth successful Moulton sand well 
on its 400-acre Montana state lease, 
located 1 mile south of the Alberta- 
Montana border. 

The new well, Pattie Stewart-State 
No. 4, flowed 40 deg crude oil at a 
rate of 51 bbl an hour after being 
swabbed. A thickness of 48 ft of Moul- 
ton sands, with 31 ft of highly effective 
pay zone, was turned up after original 
contact at a depth of 2636 ft. 
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Super ‘*38'' Double Drum Winch—Power Take-off mounted—with Super 65 foot Mast 


THE MEW 


WILSON HEAVY DUTY TRUCK 
POWER TAKE-OFF 


Designed especially for use on large trucks to carry 
full engine power to Oil Well Servicing Winches, this 
‘PTO’ is the finest of its kind. 


Mounted directly in the drive shaft system of the truck, 
it turns the drive at a right angle and reduces the speed 
by one half, in a spiral bevel gear drive that is perfectly 
noiseless. A multiple width roller chain drive then trans- 
mits the power upward to a point above the truck frame. 
Here an extension drive shaft, equipped with gear-type 
clutch, carries the power outward to an oil bath chain 
drive which then carries the power to the winch counter- 
shaft. A gear clutch is provided in the main drive shaft 


to disengage the truck wheels when desired. All parts, 


are enclosed and run in oil bath. 


All drive system parts are extra heavy, heat-treated alloy 
steel, and run on extra large precision anti-friciton bear- 
ings. The case is welded heavy plate steel with a three- 
point suspension in the truck frame. This Heavy Duty PTO 
weighs about 1200 pounds complete but will save several 
thousand pounds of extra engine and transmission weight. 
It also makes possible a complete well servicing unit within 
legal weights, that would not be possible with separate 
engine and transmission or converter. 


SPECIFICATIONS FOR 
SUPER “38” WILSON WINCH 


Main Drum Sand Line Drum 


Drum Barrel Dia. & Length 1234, x35” 123/,” x 35” 
Brake Ring Dia. & Width 38” x 8” 31” x 8” 
Flange Diameter 42” ad 


Spooling Capacity 
9/16” line 13,000’ 10,000" 


Number of Speeds 5 5 
High Speed Ist layer 
Low Speed Ist layer 125 


MAST SPECIFICATIONS 


@ Can be mounted on either truck or trailer 
© Built of finest ‘‘Manten"’ Angle Steel © Four 
Roller bearing sheave crown block © Unique 
crown assures straight*block fall © Positive 
locking device controlled from ground @ Safety 
Latch so mast cannot drop over four inches 
@ Requires no additional guy lines © Hydrau 
lic raising to vertical, lines to telescope upper 
section © Pipe racking platform automatically 
raised into position when upper section raised 
®@ Rod Basket built into. mast for folding out 
©@ Meets all safety requirements © Road width 
of less than 8 feet @ Meets highway require 
ments of length, width and height . ® Mast 
capacity. 140,000. Ibs.; hook load 4 lines. 


The FIRST NAME in OIL FIELD WINCHES 


WILSON MANUFACTURING CO., INC. 


The Home of RED IRON WICHITA FALLS, TEXAS 















TEXAS 

* Phillips Petroleum Company’s No. 
-3 Key, southern San Patricio County, 
91% miles northwest of Corpus Christi, 
has been completed for 52 bbl of 22.1 
gravity crude per day through %-in. 
choke with gas-oil ratio of 250 cu ft 
per bbl. Pay interval is 4006-16 ft in 
hole drilled to a TD of 6616 ft. Flow- 
ing TP was 200 psi. 


* A new oil-producing area 5 miles 
southwest of Robstown, Nueces 
County, has been opened by the Edwin 
L. Cox No. 1 Davis. Well flowed 84 
bbl of 34 degree oil in 24-hours through 
¥g-in. choke with 550-psi pressure and 
gas-oil ratio of 701 cu ft per barrel. 
Pay zone is perforated at 5775-79 ft. 
Total depth is 5962 ft. 


* Cities Service Shannon D No. 1 
flowed at the daily rate of 1140 bbl of 
oil from the Strawn reef to confirm 
production in the Cities Service- 
discovered West World pool of 
Crockett County, Texas. 

The confirmation well flowed 95 bbl 
of 47 deg oil during a 2-hour drillstem 
test opposite the Strawn from 8085 to 
8161 ft. Operators are coring ahead. 
Well is located 20 miles southwest of 
Big Lake. 


*% The Texas Company’s wildcat No. 
1 A. H. Fenoglio, Montague County, 
Texas, flowed 180 bbl of 48.4 deg oil 


Fl 


Site of Israeli wildcat by the Dead Sea. 
The well is 840 ft below sea level. 


Paul Hoch, general superintendent of Kerr-McGee, and Shalom 
Ron, general secretary of Lapidoth-Israel Petroleum Company, 
at the spudding in of Mazal No. 1. 






B-88 





EXPLORATION ACTIVITIES 


through a 20/64-in. choke in a 1612- 
hour potential test to open a new field. 

Perforations were made from 6648 
to 6660 ft in the Pennsylvania Con- 
glomerate in the test well, which is 
eight miles northeast of Bowie, Texas. 
Tubing pressure was 275 lb and the 
gas-oil ratio, 400 to one. 

The No. 1 Fenoglio is located ap- 
proximately 1 mile north of Haws field 
and 114 miles southeast of the Gronow 
Pool. 


%* Standard Oil Company of Texas, a 
wholly owned subsidiary of Standard 
Oil Company of California, announced 
that its exploratory well, State 948-53, 
about 20 miles southeast of Corpus 
Christi, Texas, and 11%2 miles offshore, 
has encountered what appear to be en- 
couraging shows of oil and gas. The 
well is drilling at 8860 ft and will be 
deepened to about 9500 ft before 
running casing and testing. Standard of 
Texas holds 18,000 acres of State off- 
shore leases in the area surrounding 
this well. 
% Cities Service has a Swastika sand- 
stone discovery on the jointly-owned 
37,000-acre Swenson Flat Top ranch 
in Stonewall County, North Texas. 
The discovery swabbed oil at the 
daily rate of 100 bbl from perforations 
opposite the Swastika from 3290 to 
3298 ft. The discovery is Swenson Flat 
Top Ranch 124 No. 1. 





Photos Coutesy Kermac News. 


Israel Wildcat 
Waiting on Rotary 


KERR-McGEE Oil Industries, Inc., 
and Lapidoth-Israel Petroleum Com. 
pany have temporarily abandoned 
Mazal No. 1, its wildcat in Israel, pend- 
ing arrival of a rotary rig that will be 
used to continue drilling operations, 
Two rigs, with complete accessories, 
have been shipped from Beaumont, 
Texas. 

A Walker-Neer S310 cable tool rig 
was used in drilling the well to a depth 
of 1156 ft. After a fishing job and the 
setting of 95%-in. casing, the cable tool 
rig was moved off the well site. Cable 
tool personnel have returned to the 
United States and Paul Roch, super- 
intendent of the Israeli operation, is the 
only Kerr-McGee member in Israel. 

Site of the wildcat is in the Negev 
wilderness of Judea overlooking the 
Dead Sea. Although 340 ft above the 
Dead Sea, it is 840 ft below sea level. 
Well location is near the Bibical town 
of Sodom. 

Oil in Israel was indicated in reports 
as early as 1853 but until the present 
time no concrete effort has been made 
to substantiate the reports. W. T. 
Foran, Lapidoth’s geologist, says that 
promising geological structures indicate 
that oil in large commercial quantities 
may be found in Israel. 
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TOTAL SERVICE 


With the addition of petroleum engineering consulting 
services, under the direction of W. L. HORNER, 
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Exploration 


MICHIGAN 
* A shallow oil-discovery well ap- 
peared certain in Miller Brothers No. 1 
Masselink, Zeeland Township, Ottawa, 
County. Well flowed from the Traverse 
lime at a rate of 100 bbl of oil per day 
through 2-in. choke, with no water. 

Traverse lime, which checked from 
10 to 20 ft higher than correlating 
control points, was topped at 1490 ft. 
Hole was bottomed out at 1492 ft, with 
the well showing for 1000 ft of free 
oil, natural. 

Two offset tests are being rigged for 
immediate drilling. 
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TYPE “D” 
INTERNAL CUTTER 


The Bowen Type‘D’ Internal Cut- 
ter is a precision tool for cutting 
casing, drill pipe and tubing. Ideal 
for use with Bowen Spears for all 
types of cut-and-pull operations. 
It is also ideally suited for use in 
a string that includes a Bowen 
Spear and a Bowen Jar for “‘cut, 
pull and jar’’ operations. Simple 
to operate and won’t slip down 
pipe after cutting begins. With- 
stands operating stresses at all 
depths. Can be set and released as 
often as desired without coming 
out of the hole. 








































NEVADA 


* Shell Oil Company reported 158 
bbl of net oil per day on swab at No. 1 
Unit, in the Eagle Springs area, Nye 
County. Well was drilled to 10,358 ft 
and plugged back to 6730 ft for com- 
pletion. Casing was landed at 6450 
ft, and open hole acidized with 2000 
gal. 

Gravity of production was reported 
at 19 deg. Shell has moved rig and is 
preparing to install pumping equip- 
ment. 

The well is Nevada’s first apparently 
commercial producer. 


OPERATIONAL ADVANTAGES 


Following each cut, simple elevation of the 
cutting string will restore the Type “D'’ Bowen 
Internal Cutter to its running-in position and 
thereafter it may be either raised or lowered for 
additional cuts 

All the cutters have knives which are designed 
for great expansion. Under adverse conditions, 
this great thrust on the part of the Knives often 
proves to be the deciding factor in the success- 
ful completion of the internal cut. However, this 
Cutter is equipped with stops which easily can 
be adjusted to control the extent of the thrust 
of the Knives. This feature enables the operator 
to cut an inner string without danger of damag- 
ing an outer string. 


MAINTENANCE ADVANTAGES 


No special tools (that might easily get mis- 
placed) are required to service Type ‘‘D’’ Bowen 
Internal Cutters. When the necessity arises, 
Knives, Slips or Friction Springs can be quickly 
and easily changed at the rig floor 

No special adapter is needed to assemble a 
collar finder on a Type ‘D’’ Bowen Internal 
Cutter. The required connection is furnished as a 
standard item in the tail nut of every Cutter 

Only ten sizes of Type “‘D’’ Bowen Internal 
Cutters are required to cut every size and type 
of pipe from 2” tubing through 20” casing and 
only six different sizes of Knives are spread 
through the ten sizes of Cutters. Since the 
Knives represent the spare parts that must be 
most heavily stocked, standardization of the 
Type “D” Internal Cutter results in considerable 
saving to the customer in this regard 


Write for a free copy of 
Bowen’s operation and 
instruction manual 
which tells of greater 
service and satisfaction 
to be obtained from the 
BOWEN INTERNAL 
CUTTER. 





MAIN OFFICE AND PLANT: 
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11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE 
30 ROCKEFELLER PLAZA 
NEW YORE CITY. NEW YORE 





EXPORT REPRESENTATIVE: VAL. R. WITTICH, JR 
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SICILY 

* Asienda Generale Italiana Petroli, 
who holds concession for oil and gas 
search in the eastern part of Sicily, 
have extended the activity of their 
survey parties to areas along the sides 
of Mount Etna and on the coastal plain 
around Catania. It is also reported that 
they plan to pursue their investigations 
beneath the ocean bed and to carry 
out an exploration program under the 
shallow waters of the Gulf of Catania, 


CANADA 

* Canadian Gulf Oil Company’s 
16-19LSD 16 wildcat in the Braeburn 
area, northwest Alberta, has been as- 
sured of gas production from the 
Permo-Pennslyvanian formation, and 
is a triple-zone gas strike. 

This well, 28 miles east-southeast of 
Dawson Creek, flowed gas from the 
Cadomin, the Triassic, and the Permo- 
Pennsylvanian. 

Permo-Pennsylvanian was _ entered 

about 7250 ft, or 4612 ft subsea. Cor- 
ing and testing is being continued. 
* Phillips Petroleum and Husky Oil 
and Refining Ltd. have discovered 
natural gas in the Banff sand of the 
Paleozoic at a wildcat near the 
Marengo railpoint, 35 miles west of 
Kindersley and 7 miles north of the 
border town of Alsask. The well also 
gave a very slight showing of oil. 

This new southwest Saskatchewan 
gas strike came at Phillips-Husky East- 
side 13-14, about a mile east of the 
Alberta border and 11 miles northwest 
of Marengo area wells that found gas 
in the Viking and Banff sands and some 
oil in the Detrital Chert. 

The gas at the Eastside 13-14 ex- 
ploratory test came from a section be- 
low the Mississippian contact. Missis- 
sippian was contacted at 2800 ft. 

Initial test to yield gas was run in 
the interval 2910-27 ft for 1 hour. 
Natural gas flowed to the surface im- 
mediately at approximately 2,000,000 
cu ft daily. Pipe recovery was 2 feet of 
heavily oil-cut mud. 

Second test was run in the interval 
2927 to 2932 ft for 11% hours, and 
yielded 40 ft of oil-cut mud and 120 
ft of oil-cut salt water. Hole has since 
been taken down to 3119 ft. 

Husky and Phillips have staked lo- 
cations for five new tests in south- 
western Saskatchewan. 


ARIZONA 

* Shell Oil Company has made loca- 
tion for its second well in the East 
Boundary Butte area of Apache 
County. Well is No. 2 East Boun- 
dary Butte. Initial drilling in this area 
by Shell was temporarily abandoned 
earlier this year, after shows in Her- 
mosa (Pennsylvanian) which were 
thought possibly commercial, were not. 
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KANSAS 

* Cities Service is locating a 4550-ft 
Arbuckle dolomite test on its 640-acre 
drilling block in Pratt County, approxi- 
mately 12 miles northeast of the town 
of Pratt. The well is Bennett No. 1. 
Nearest production is in the Northwest 
Chance pool, 1%2 miles southeast of 
the Cities Service test. 


WYOMING 

* Cities Service is locating a Ten- 
sleep test on its 4512-acre Southeast 
Maverick Spring Block in Fremont 
County. The well is Tribal No. 3, lo- 
cated 2850 ft from the west line and 
330 ft from the north line, section 36- 
6n-2w. 

Principal objectives are the Curtis, 
Phosphoria, and Tensleep formations. 
Projected depth is 1560 feet. Test is 45 
miles north of Lander and 140 miles 
northwest of Casper. 


NEW MEXICO 

* The deepest hole yet drilled in New 
Mexico has been abandoned. Richard- 
son and Bass, Fort Worth, quit the 
No. 1. J. F. Harrison-Federal, wildcat 
in southeastern Eddy County, after 
failing to establish commercial pay 
from upper sections. It had been plug- 
ged back after drilling to 16,705 ft in 
unproductive Devonian dolomite. 
















) double thread construction is protected 
© two ways—a double internal seal with O 
ring and non extrusion ring on the stem 


and a hub shield that keeps out external 
grit, MUDWONDER's ... 


THREADS NEVER 
FO UL Ask your favorite oil field 


supplier about it today. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. CO. | — 


1592 W. 145th STREET Gi 


EAST CHICAGO (phone 231) 
INDIANA 
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PERU 

* The first well drilled by Douglas Oil 
Company of California in a program to 
develop extensive properties in north- 
ern Peru has been completed. After a 
5 day production test the well was 
flowing at a rate of 30 bbl of oil, and 
200,000 ft of gas per day, with a pres- 
sure of 800 lb on the tubing. 

The well, Douglas Lobitos No. 1, 
was Slant-drilled to a depth of 7020 
ft from a site on the beach and bot- 
tomed offshore at a vertical depth of 
5500 ft. The oil was reported to be 
37 deg. 

Well site is near the town of Talara, 
on a 1000-acre concession covering 
offshore drilling rights obtained by 
Douglas from Compania Petrolera Lo- 
bitos, a British concern. The well, 
however, bottomed in the adjoining 
Pacifico concession, where Douglas has 
rights on approximately 122,000 acres. 


OKLAHOMA 

*% A 6700-ft Arbuckle dolomite test 
has been located by Cities Service on its 
40,000-acre-block 11 miles north of the 
Texas line and 14 miles east of the 
New Mexico line in Cimarron County, 
Oklahoma. The rank test is Moore No. 
1, more than 50 miles from nearest 
major production in the Keyes gas 
field, and approximately 17 miles 
southeast of Boise City, Oklahoma. 

Principal objectives are the Permian, 

Topeka, Lansing-Kansas City, and 
Marmaton limestones, Morrow sand- 
stone, Mississippian limestone, Viola 
dolomite, Simpson sandstone, and the 
Arbuckle dolomite. 
* A new Misener sand pool has been 
discovered in Oklahoma County at 
Webster Drilling Company No. 1 
McNew. 

The wildcat flowed gas in 4 minutes 
and oil in 30 minutes on drillstem test 
at 6109-17 ft in the Misener. Gas was 
estimated at 350,000,000 cu ft per day 
and oil at 10 bbl hourly. Nearest pro- 
duction is at McLoud pool, 5 miles to 
the east. 


COLORADO 

* Miracle and Fifer No. 1 Monroe 
recovered 4130 ft of oil and 270 ft of 
water in 1 hour for a D sand discovery, 
in Logan County. Test was in the zone 
4795-4820-ft. Flowing pressure was 
220-700 psi. Operator cored 4792- 
4821 ft with a recovery of 131% ft of 
saturated sand. 

* Lion Oil Company has discovered 
oil in a wildcat test in Morgan County, 
Colorado. The well, Bruce No. 1, is 
one mile west of the Adena field. 

Oil was discovered in a flowing drill- 
stem test of the J sand from 5763 to 
5774 ft. Casing is being set on the well. 
Potential production will not be deter- 
mined until the well is completed. 
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Used as check valves, Kennametal 
Balls and Seats resist shock, sand- 
cutting, corrosion, and pitting up to 
5 times longer than “‘special’’ alloys. 
They provide unexcelled service in 
sour crudes, hydrogen sulfide gases, 
and flour sand cut fluids. Costly 
string pulls are less frequent, pro- 
duction volume is greater. 


Kennametal Balls and Seats (either 
flat or rib type) are sold by your 
regular supplier, in A.P.I. specifica- 
tions. Kennametal Inc., Latrobe, Pa. 


KENNAMETAL 


BALL 


Made of corrosion- 
resistant titanium 
carbide, 14 lighter 
than steel. Mini- 
mizes down-well 
check valve trouble 
caused by ball flut- 
ter, cage wear, and 
fluid pounding. 





TO DOWN THE-HOLE 
CHECK VALVE TROUBLE 


PUTS AN END 
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RUNNING TOUR with MEN in the INDUSTRY 





> Lyman C. Dennis has accepted a posi- 
tion as chief geologist with Russell Ma- 
guire in Wichita Falls, Texas. He was for- 
merly a consulting geologist in Wichita 
Falls. Dennis had been with Pure Oil 
Company prior to becoming a consultant. 


> J. C. Conner has been named division 
gas superintendent for the North Texas- 
New Mexico division of Stanolind Oil and 
Gas Company. He succeeds D. W. Farn- 
ham who has been transferred to Browns- 
ville, Texas. Conner joined Stanolind as 
a roustabout after graduating from the 


> Samuel T. Coleman has opened an of- 
fice as oil operator and lease broker in 
Tulsa, Oklahoma. Coleman had been 
assistant manager of exploration for Deep 
Rock Oil Corporation. He was with Carter 
Oil Company before joining Deep Rock. 
Coleman is a graduate of the University 
of Oklahoma. 


>» George G. Carnahan has been awarded 
the Shell Oil Company’s petroleum pro- 
duction fellowship at the University of 
Oklahoma for 1954-55. The award carries 
$1500 for the academic year plus $400 for 


> Monty G. Martin has been appointed 
chief geologist for the Texas Gas Trans. 
mission Corporation’s gas supply depart- 
ment. Martin was formerly chief geologist 
for Southwest Natural Production Com- 
pany in Shreveport, Louisiana. He is a 
graduate of the University of Oklahoma, 


> John O. Nigra, associate professor of 
geology at Tulane University, has been 
awarded a post-doctoral fellowship by the 
State Department under the Fulbright act. 
He will leave August, 1954, for the Middle 









University of Oklahoma in 1940. 





New York Nomads recently paid special honor to its past presi- 
dents at a party held in New York City. Attending were: Standing, 
Russ V. McIntire (1953), Baker Oil Tools; H. B. Book (1951), 
Reed Bit; John H. Baird (1940, 1946), Baird; J. W. Reed (1949), 
Cooper Bessemer; A. A. Dill (1952), Axelson Manufacturing Com- 
pany; A. V. Simonson (1947), A. V. Simonson and Company. 
Seated, J. A. Thomas (1941), retired; W. J. Campbell (1944), Petro- 
leum Machinery Corporation; Val R. Wittich, Jr., (1948); Henry 
J. McAdams (1950), Jones and Laughlin. Absent were Russell D. 
Heath (1942), F. J. Olson (1943), and E. H. Trammel (1945). 


Camco Inc., and Regan Forge and Engineering Company recently 
sponsored a gas lift seminar at the University of Southern Cali- 
fornia. Professor C. V. Kirkpatrick, head of the petroleum engi- 
neering department at the University of Houston, was in charge of 
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special project expenses. 
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East, where he will lecture at the College 
of Engineering at Baghdad, Iraq. 





Visitors at the New York Chapter of Nomads’ recent party in- 
cluded: Standing, Dr. Helmut Fahrion, Germany; Jim Barnett, 
Creole Petroleum, Venezuela; A. Richard Lloyd, International 
General Electric, Venezuela; John Rice, Socony-Vacuum, Vene- 
zuela; R. L. Farmer, Cameron Iron Works, Houston, Texas; H. W. 
Cardwell, Jr., Cardwell Manufacturing Company, Wichita, Kan- 
sas. Seated, Ing. Ernst Gluhmann, Germany; Gabor P. Morvay, 
Oficina Technia Stubbins, Venezuela; H. W. Cardwell, Cardwell 
Manufacturing Company, Wichita, Kansas; James W. Boswell, 
James W. Boswell and Company, Japan. 


the seminar. Sixty-five men attended the sessions. The seminar 


closd with a cocktail party and dinner given by Regan. Directly 


behind the center table are: Dick Regan, sales manager; Tom 


Regan, president of Regan, and Professor Kirkpatrick. 
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for a WHALE of an increase call 
“ for the M-3 BULLET GUN or the- 
ei GLASS JET PERFORATOR! 


McCullough has the right gun 

to get the results you want — MORE OIL. 
For facts and figures write for your 

copy of “HOW TO GET MORE OIL.” 
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FOR BEST RESULTS LOG AND PERFORATE BY McCULLOUGH 













Mi Callough 


TOOL COMPANY 


LOS ANGELES » HOUSTON * EDMONTON 
OVER 40 OIL FIELD SERVICE BRANCHES 





SERVICE ANYWHERE—ANYTIME 





minar r 
rectly # 


Tom 



















1954 
THE PETROLEUM ENGINEER, July, 1954 To obtain more information on products advertised see page E-43 B-93 



































Running Tour 


> Robert S. Stewart, Huntley and Hunt- 
ley, Inc., has been named chairman of the 
Drilling Practice Committee of the eastern 
district of the API Division of Production. 
He is a graduate of Princeton University. 
Stewart became a vice president of Hunt- 
ley in 1953. 





> Kenneth E. D. Lane has been promoted 
to district landman for Lion Oil Com- 
pany’s Kansas district. He attended Little 
Rock College and the University of Ar- 
kansas. C, Elton Gore was promoted to 
district geologist for the Kansas district. 
Gore is a graduate of the University of 
Missouri. He was a geologist with Skelly 
Oil Company before joining Lion. John 
H. Gatchell was made Oklahoma district 
geologist. A graduate of the University of 
Missouri, Gatchell was formerly research 
geologist with Atlantic Refining Company. 








: Select your 


JENSEN UNIT 











from 22 models 








Whether your wells are shallow or 
deep tests, there’s a JENSEN Pumping 
Unit to do the job without wasted 
power or capacity. 


JENSEN Units are available in 12 dif- 
ferent sizes and 22 gear reducer combi- 
nations, each a precision machine, field- 
proven and backed by more than 35 
years’ experience. 


For more profit and less trouble, get 
the JENSEN Unit best suited for your 
well. Write today or see your nearest 


JENSEN Dealer. 


JENSEN 


BROTHERS MFG. CO., Inc. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 














NEW YORK CITY 
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Visitors at recent meeting of the Houston Nomads were: Back row, W. G,. Dudley, Gulf 
Publishing Company, Houston, Texas; W. S. Crake, Shell, Houston; I. B. Allen, Peticon, 
Caracas, Venezuela; Hugh Barton, Humble, Arcadia, California; W. H. Lyne III, $t. 
Thomas High School, Houston. Front row, T. W. Russell, Service Pattern Works, Hous- 
ton; Jeff Lucy-smith, Socony Vacuum, Caracas; Lauro Torres, Colombian Petroleum 
Company, Cucuta, Colombia; Bill Newton, General Geophysical Company, Houston; 
J. R. Lyne, Industrial Gas Supply Corporation, Houston; W. H. Lyne, Sr., Pantepec Oil 


(retired), Tampico, Mexico; W. H. Lyne, 


> J. H. Galloway has. been named assist- 
ant manager of Humble Oil and Refining 
Company’s production department. L. H. 
Byrd succeeds Galloway as _ assistant 
superintendent of the West Texas division. 
A graduate of Texas A and M, Galloway 
joined Humble in 1930. Byrd is also a 
Texas A and M graduate. He joined Hum- 
ble as a roustabout in the East Texas divi- 
sion in 1937. 

C. A. Wason, Jr., has been named as- 
sistant district superintendent of the 
Athens district, East Texas division. 
George E. Dick, North Texas division, 
was promoted to roustabout gangpusher. 
J. T. Murff was made district civil engi- 
neer of the Sugar Valley district, Gulf 
Coast division. K. B. Purcell, Louisiana 
division, was promoted to toolpusher. 


ARMITE 
DRILL COLLAR 


& TOOL JOINT 
COMPOUND 











NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 


ANTI-SEIZE SEAL 
NON-DRYING 

70% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
Hl TEMPERATURES 


At f y ‘ : Neare t Agen 
ARMITE LABORATORIE 
6609 Broad’ St., Los Angeles 1, Calif. 
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Jr., Hughes, Houston. 


> James P. Pollock has been appointed 
chief geologist of Calumet and Hecla, 
Inc. He succeeds Dr. Thomas M. Broder- i 
ick, who has retired. Pollock attended 

Dartmouth College and the Massachv- 
setts Institute of Technology. He was for- 
merly with the U. S. Geological Survey in fF 
1940 and American Smelting and Refine FF 
ing Company. 













An ALL-NEW mudline valve 
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Because... 


Rockwell 
Salt 


| MUDWONDERS 


hard-chrome gate resists scratches § 
or nicks and the buna-N (Hycar) seat § 
insert is molded integrally over steel # 
wear rings for extra-long life, § 
MUDWONDER ... : 


CUTS MAINTENANCE | 


Ask your favorite oil field supplier about b 
it today. 
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A SEAL ON 
-BOTH CIDER 


MEANS DOUBLE 
cut PROTECTION 
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ston | Two-piece parallel expandiny gate construction 
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— } The W-KM design offers by far the 
eee a most effective seat of-any other design. tn 
closed position, the split gate with its 
ve parallel faces, seats so tightly against both 
| upstream and downstream seats that it is 
} as positive a seal as a steel plate welded 
a across the conduit. Yet, the gates move 
> f freely under all conditions when opening 
and closing the'valve. The sketches at right 
i illustrate the general construction of the 
; Ey. gates. 
‘This sketch shows the general construction of the gates. The 
i f The first cross-section sketch, right, ilesirdtes how the gates left pair is in the operating position. Both inclined planes are 
c move within the valve in operating position. +The distance from: in intimate contact and the distance from face to face we'll 
gate face to gate face (X) is a few thousandths smaller than the call X. The right sketch shows how the gates appear in expanded 
distance between the seats, thus providing for completely free pesitida. One gate has. been matte § up; which increases the 
_... running while the valve is being operated. : overall width to X + AX, 4 width just great enough to provide 
~~~" The second ‘sketch shows the position of the “gates” wien the ~~ the-desired-seating-pressure;— 
| valve is closed. Here the solid portions of the gates bear against 
the seats at a high pressure obtained by the stem screw ‘and the 



















4 __ inelined plonps of the gates. It can readily be seen that there __ [7A | | 
|... is a. complete. seal on both sides so_ that bs 461 Abed ar = oe 

pressure have no effect whatever on the perfect seal of the valve. sil : 
bet The last sketch shows the valve in open position. The: same {it 
' seating pressure bears against both seats, but the gate conduits = maa 





er aa aa passage for the tine fluid. Seating tightly-pn- both isifes pre- 
vents pressure and foreign materials from entering the hody. 
Why not call your nearest W-K-M Representative 
and ask him’ to show you the : ie | i 
rt “tell all” small-scale working: model. 58 | ei 
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WKM, = W-K-M Manuracrurtnc Company, INc. 
"Valoes. A SUBSIDIARY OF QCFf INDUSTRIES 
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Running Tour 


> Clifford F. Willmon has been made 
assistant foreman at Magnolia Petroleum 
Company’s Duncan, Oklahoma, produc- 
ing district. J. P. Allen and W. E. McNeely 
have been named assistant production 
foremen in the Vanderbilt district. Cecil 
H. Hodges has been promoted to assistant 
production foreman at Healdton, Okla- 
homa. Ishmael W. Combs has been trans- 
ferred to the Vanderbilt producing district. 
Ernest B. Etheridge has been moved to the 
Lake Charles producing district. William 
R. Adams has been promoted to drilling 
tools foreman in the Oklahoma drilling 
division of Magnolia Petroleum Company. 
Benjamin F. Dufield, Jr., has been 
promoted to marine foreman, and James 
G. Sadler has been named production 
foreman in the Louisiana-Gulf district. 
W. L. Broussard, James L. Shinn, and 
Duane C. Waters, have been made marine 








drilling tools foremen in the Louisiana- 
Gulf division of Magnolia. 

Ernest W. Hardt has been promoted to 
production foreman in the Falfurrias pro- 
ducing district. John S. Russell has been 
transferred to the employee relations de- 
partment of the producing division. 

Joseph M. McLaughlin has been pro- 
moted to district superintendent of the 
Vanderbilt district. Thomas B. Mitchell 
has advanced to assistant production fore- 
man in the Brownfield district. Melvin 
Kaitz, Vanderbilt district; John S. Awezec, 
Louisiana-Gulf division; R. L. Wilson, 
Duncan district, and William N. Richard- 
son, Wewoka- district, have been pro- 
moted to petroleum engineers. Martin L. 
Talley has been transferred to the Duncan 
district as petroleum engineer for 
Magnolia. 

Paul E. Irwin has been transferred to 
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2. Lasts for years. 


LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


| F It repairs for 14rd to 14th the cost of a new 
plunger. Only the rings are replaced. 


3. Gives longer runs and therefore less pulling 


4. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


SAND FRACturea wells, for example, can 


be extra hard on ordinary pumps, but many Operators 
are finding it easy to handle the sand with Martin 
Plungers. They handle salt water, sand and any gravity 
of oil from any depth to 10,000 ft. more economically 
than any other equipment. They may be used in stroke- 
thru installations when necessary. 


Sold thru supply companies 


JOHN N. MARTIN 
MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 


Tel. 4-9415 





To obtain more information on products advertised see page E-43 
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the Healdton producing district. J. Paul 
Fly to the Cushing district; T. Griffith has 
been transferred to the Louisiana-Gulf 
district. Billy P. Clark has been transfer- 
red to the Rodessa district; Rabey J. Funk 
to the Duncan district, and Lawrence W, 
Ensminger, Jr., has been transferred to 
the Cushing district. 


> H. O. Cameron has been appointed 
assistant to Sun Oil Company’s vice presi- 
dent in charge of production. Cameron 
has been manager of the company’s Michi- 
gan production division. George W, 
Myers, formerly assistant division mana- 
ger, becomes manager and F. H. Latimer 
assistant manager. 

Cameron is president of the Bay Ter- 
minal Railroad in Toledo, Ohio. Myers 
joined Sun in 1917 as a geologist and land- 
man in Ohio. Latimer began working for 
Sun in 1938 as a geologist. Since 1951 he 
has been assisting Myers in Toledo. 


> Raymond T. Laird has opened offices in 
Oxnard, California, as a petroleum con- 
sultant. He was formerly development 
geologist with Standard of California. 





Rollin Eckis 


> Rollin Eckis has been appointed mana- 
ger of exploration for Richfield Oil Cor- 
poration succeeding Frank A. Morgan, 
who resigned. He has been with Richfield 
since 1937. A graduate of Pomona Col- 
lege and California Institute of Tech- 
nology, Eckis was chief geologist until his 
recent appointment. 


> J. E. Gallagher has been named chief 
mechanical enginer for the Shell Oil Com- 
pany’s Pacific Coast exploration and pro- 
duction area. He succeeds C. A. Yeatman 
who recently passed away. Gallagher be- 
gan with Shell during school vacations as 
a laborer and roustabout in the Ventura 
field. Upon graduating from Stanford he 
joined Shell and moved to San Fran- 
cisco in 1944. Gallagher was division pro- 
duction superintendent until his recent 
appointment. 


> J. Randolph Buck has entered private 
practice as a consultant in petroleum and 
natural gas engineering. Buck recently re- 
signed from DeGolyer and MacNaugh- 
ton. He was formerly in the petroleum 
engineering department of The Texas 
Company, and senior research engineer 
for Magnolia Petroleum Company. Buck 
is a graduate of Worcester Polytechnic In- 
stitute. 


>» J. W. Nobile has been appointed pro- 
duction superintendent for the San Joaquin 
division of General Petroleums produc- 
tion department at Taft, California. He 
was senior production foreman at Santa 
Fe Springs for General. 
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Se. .it’s the catalyst that counts! 








The Davison Chemical Corporation has teamed with The 
na- Atlantic Refining Company in the development of a catalyst for reforming 
an, straight run and cracked gasolines to a product of higher octane level. 
= Among the important tasks delegated to Davison was the translation of this 
= catalyst from laboratory to commercial production and at the same time 
impart optimum selectivity, stability, ruggedness and regenerability. 

- Today, Davison is producing Atlantic Platinum Reforming Catalyst on a 
~a | commercial scale and shipments are being made at an increasing 
be- rate to licensees of the Atlantic Catforming Process. Davison has an outstanding 
on record of this type of development in many fields of 
- commercial catalyst production. If you 
ro- | 
ent have a catalyst problem, see your 
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Davison Field Service Engineer or write. 
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New CATALYTIC 
CRACKING PLANT 
it) 
, - : aa 
Premium gasoline production has been boosted “ 
20% from the same amount of oil charged a 
since the Louisville Refining Company’s new ~ 
Catalytic Cracking Plant went on stream. pl 
The new plant uses Vogt Shell and Tube Heat : 4“ 
Exchangers exclusively and they make a signifi- ne 
cant contribution to the efficient and economic 4 


operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or D 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
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each installation. They are constructed from car- rs 
bon and special steels to meet every temperature, ss 

ABOVE: View of new pressure, or vacuum service requirement. 
construction at Louisville > 
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DIGEST of NEWS and COMMENT 


xk * 





Chinese Unit to Be Built 


A Socony Type 45 thermofor cat- 
alytic cracking unit has been contracted 
for by K. Y. King of the Chinese Pe- 
troleum Corporation and the Fluor 
Corporation. Unit will be built at the 
Kaohsiung refinery in Taiwan. The 
plans has a 10,000 bbl per day crude 
capacity and this cracker will charge 
6500 bbl daily. The Taiwan refinery is 
expanding considerably, processing 
Middle East as well as Far East crudes. 
These units will be completed during 
the first half of 1955. 


kk * 
Refining Capacity Boosted 


Anglo-Iranian Oil Company’s capac- 
ity in Germany has been increased by 
addition of an atmospheric-vacuum 
unit at its BP Hamburg plant, which 
raises the throughput from 24,800 bbl 
to 28,000 bbl daily. A year ago the 
plant could handle only 14,000 bbl 
daily, half its newest capacity. At 


nearby Schindler plant the capacity is . 


4000 bbl per day. 
x k * 


Davison-Grace Merger 

In May Davison Chemical Corpora- 
tion was merged with W. R. Grace 
Company by stockholders of both 
companies. Davison goes as the Davi- 
son Chemical Company, division of 
Grace. Headquarters are in Baltimore, 
Maryland. Present officers to remain 
in status quo; present Davison direc- 
tors held as Davison advisory board. 
C. F. Hockley, Davison board chair- 
man and M. G. Geiger, Davison pres- 
ident, may become Grace directors, 
later. 

xk * 


Chemical Exposition Set 


Repeated biennially since 1944, the 
eighth Chemical Exposition will be 
held under the auspices of the Chi- 
cago section of the American Chemical 
Society in the Chicago Coliseum Oc- 
tober 12 to 15. Space is being allotted 
now to exhibitors and members of the 
chemical industry are invited to get 
in touch with Exposition management 
at 86 East Randolph Street, Chicago, 
Illinois. 

Of Special interest is the Chemical 
Trail Blazer’s exhibit in which free 
Space is provided by the Exposition for 
any new idea, material, device, or 
Product not yet shown in this manner. 
All Chemists, etc., are invited to pre- 
sent their new ideas of any nature in 
the chemical field to Dr. Paul E. Fanta, 
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Trail Blazer Chairman of the Exposi- 
tion, at Illinois Institute of Technology, 
Chicago 16, Illinois, with a request for 
space. 

Experience has shown that one- 
fourth of the new ideas exhibited in 
this special display in the five previous 
shows have gone on to become im- 
portant developments in their fields in 
the industry immediately afterward. A 
basic unit panel is allotted each ex- 
hibitor Trail Blazer three by four feet 
while some items require more than 
one panel of space. Any display method 
may be used, and the Exposition un- 
packs, mounts, repacks the exhibit for 
return free of charge. 


xk k * 


Chrome ‘Painting’? 
“Chromizing” with paint may be the 
answer to much ‘work of our external 
plant corrosion if earlier indications 
prove correct. Sam Tour and Company 
have worked out a method whereby 
powdered chromium in a liquid “‘ve- 
hicle” is painted on a surface. This 
metal and surface is then baked at 
t900-1950 F for 20-30 minutes. The 
paint residue chips off and leaves a 
chrome coating to fight corrosion. 
Nickel and/or silicon coatings may be 
applied in an analogous manner. 


xk * 


Petrochemical Possibilities 


Jefferson Lake Sulfur has option to 
buy controlling interest in Merichem 
Company, Houston — recovering 
cresylic acid from plant wastes —. 
Answer is not known at this writing. 

The plan of Equitable Gas to build 
a natural gas stripping plant at Ash- 
land, Kentucky, emulating National 
Petrochemicals in Illinois —is halted 
by changing conditions, but definite 
decisions are expected before this is 
printed. 


x *k * 


Pian Ammonia Plant 


Given an adequate supply of natural 
gas, plans are well along for Fluor 
Corporation to ‘design process and 
plant for an ammonia synthesis unit, 
near Pasco, Washington, for Colum- 
hia River Chemicals, Inc., affiliate of 
the Canadian Pacific Chemicals, Ltd., 
of Calgary. Plant will be designed to 
operate on fuel oil also, in the absence 
of gas, reports say. The unit will pro- 
duce 140 tons of ammonium sulfate, 
110 tons of urea, will cost estimated 
$11,500,000. Gas availability is being 
studied in FPC hearings. 


Mathieson-Olin Merger 


Union of the facilities of Olin In 
dustries, Inc., and Mathieson Chem- 
ical was consummated finally in May 
and the combination bids fair to be- 
come a major unit in the chemical in- 
dustry. Olin, in gunpowder, metals, 
cellophane polyethylene, and cigarette 
papers, wanted to nudge into hydro- 
carbon field. The two companies had 
already built a joint subsidiary, Matho- 
lin Corporation, of Lake Charles, Lou- 
isiana, to make hydrazine. Mathieson, 
largely in agricultural, drug and in- 
dustrial chemicals, wanted into petro- 
chemicals. John Olin, head of Olin, 
becomes chairman of the board. Tom 
Nichols is president of the merged 
company. Olin probably has received 
the greatest advantage of the two, 
from the merger. Name of new com- 
pany will be Olin Mathieson Chemical 
Corporation. 

x k * 


Phosgene Made from Gas 

Phosgene, World War I chemical 
warfare gas, is turning to ways of 
peace in the Houston ship channel area. 
J. S. Waters, Maryland, and R. W. 
Shaft, New York, built SW Chemicals 
Company plant inside Houston city 
limits, to make COC1,, the chemist’s 
lazy (?) way of designating phosgene 
from natural or refinery gas, chlorine. 
Available locally, it is for sale to chem- 
ical plants along the Gulf Coast, such 
as du Pont, etc. Plant is to be com- 
pleted in September, 1954. 


xk k *& 


Ethyl ‘‘Indoor Highway’’ 

A highly specialized “Indoor High- 
way” for getting automotive engines, 
their fuels and lubricants is to be built 
by Ethyl Corporation at its San Berna- 
dino, California, research laboratory, 
that company announces. It will in- 
clude a chassis dynamometer and a 
power absorber. Tests at as low as 
zero F and as high as 120 F can be 
made. Design is the result of 25 years 
of intensive research in this field, and 
tests can be made without interference 
from weather, traffic, etc. 


x * * 


Propane Storage 

Storing propane in ammonia con- 
tainers during summer may be one of 
the answers to natural gas shortage, 
says Allied Chemical and Dye. The 
company will store propane in am- 
monia units at Omaha for use to handle 
heating gas peak in winter. 
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Preignition counter developed at Ethyl laboratories makes each cylinder tell its own story on preignition. § 
It accurately records, for the first time, both audible and inaudible preignition in a passenger-car engine. § 
Timing mechanism tells gaps to count only when i 
comes from preignition, and not from spark plug. 





Multiey 
ai aliid hounte 

Test setup for the ionization-gap technique of recording i.e Audible 

preignition in a multicylinder engine. " . : “= 
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"ETHYL RESEARCH FIRES BACK 
AT PREIGNITION 


New Ethyl-developed test instrument pinpoints flame frontiers 





Multicylinder head shows how the ionization gaps are 


mounted in the test engine to detect both audible and in- 
audible preignition. 


i YEARS, the best minds in the petroleum 
and automotive industries have sought 
to find out what leads to preignition—the 
phenomenon that occurs when the gasoline- 
air charge is ignited in advance of the spark. 
Is the fuel at fault? Is the oil at fault? Is it 
the design of the chamber and its parts? Or 
is it a combination of all of them? 


Ethyl Research Laboratories have been 
working on the problem of preignition for 
more than ten years. Recently they devel- 
oped a new test instrument which for the 
first time enables researchers to find out when 
preignition—both audible and inaudible—oc- 
curs in a passenger-car engine. 


First they mounted a series of ionization 
gaps—tiny spark plugs—in the head of a 
multicylinder test engine. Then they loaded 
them with a charge of electricity—but not 
enough to make a spark jump. When the 
ionized gas of a flame reaches one of these 
little plugs, current will flow across the gap. 
These “‘leaks” are recorded on a counter. So 
it is now possible for the first time to get an 
accurate count of each flame caused by pre- 
ignition in a multicylinder engine. 


By correlating the results of this test work 
with other Ethyl research, new insight into 
the nature of combustion is being achieved. 


ETHYL CORPORATION 
Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 


\ —— ETHYL... 
A CORPORATION 
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Salt Lake Refinery. A new 8000 bbl per 
day catalytic cracker is scheduled for 
Standard of California subsidiary. 
Cracker will cost $2,500,000, contract 
will be let soon, with construction to begin 
in July and to be finished in April, 1955. 


= ® F 


Sun. A contract has been signed with 
Catalytic Construction Company, to build 
a 27,000 bbl per day Houdriflow cat 
cracking unit at Sun’s Toledo, Ohio, re- 
finery. It will be integrated with a combi- 
nation unit to process 48,000 bbl of crude 
daily. Construction began in early April, 
will be completed 11 months later. 
Contracts were signed in early April to 
build a 27,000 bbl per day Houdriflow 
cat cracker, and an 18,000 bbl per day 
Houdriformer at its Marcus Hook, Penn- 
sylvania, refinery. Catalytic Construction 
Company is the builder of both. 


x * * 


Canadian Petrofina. Construction be- 
gan in April on a new refinery in the Mon- 
treal, Quebec, area for Canadian Petro- 
fina, Ltd.. by M. W. Kellogg Company. 
Plant includes 20,000 bbl per day topper. 
vacuum flash unit of 10,000 bbl per day, 
vis-breaking unit, cat reformer cat poly 
and alkylation units, along with purifica- 
tion, treating and other auxiliaries. Plan 
to complete by the last half of 1955. 


x @ WF 


Allied Chemical and Dye. Nitrogen Di- 
vision has completed an estimated $25,- 
000,000 construction program at Omaha, 
Nebr., to make ammonia and urea as 
largely fertilizer ingredients. Catalytic 
Construction Company and The Girdler 
Corporation were the main contractors. 


xk * 


Shell. By the mere, simple (?) device of 
blowing air through a hot liquid body of 
paratertiary-butyl-toluene in the presence 
of “a metallic catalyst’ — careless an- 
nouncers, these chemists! — Shell Chem- 
ical is producing “commercial quantities” 
of para-tertiary-butyl-benzoic acid in its 
new plant at Martinez, California, says 
C. W. Humphreys, manufacturing veep. 
For non-chemists, what happens is that 
the CH; — group of the toluene, on the 
“opposite side” of the benzene ring from 
the tertiary butyl side chain, is oxidized 
to form the —COOH group, the acid 
group of benzoic acid. This product, 
called p—TBBA for short, is used in 
alkyd resin surface coatings, to improve 
the function of vegetable oils. 


x kk 


Stanolind. A new gasoline plant will be 
built on a 40-acre tract, 25 minutes north 
of Odessa, Texas, in the South Plains 
Midland Farms field. The plant will 
handle initially 10,000,000 cu ft of gas 
daily, eventually to be boosted to 15,000,- 
000 cu ft. Gasoline Plant Construction 
Corporation is the main builder. Vaughan 
and Taylor Construction Company will 
build the gathering system. 


xk 


Standard of California. Twin cat re- 
forming units will be built at El Segundo 
and at Richmond, California, refineries. 
Contracter is Bechtel Corporation. The 
process used is not announced, nor are 
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Chile Refinery. A new 20,000 bbl per day refinery ten miles north of the city. of 


Valparaiso, Chile, is expected to be completed by Kellogg Pan American Corporation 
this summer. It is being built for Empresa Nacional del Petroleo, and will process both 
Chilean and foreign crudes. Units include atmospheric distillation, vis-breaking, thermal 
reforming and cracking, sulfur removal, LPG; will make gasoline, diesel fuel, kerosine, 


and heavy fuel oil. 


the capacities. Both will be operating in 
spring of 1955; project is nucleus of a 
$30,000,000 refinery building program. 


= & 


Gulf. A 10,000 bbl per day platforming 
unit will be built at the Cleves, Ohio, re- 
finery. Builders will be Procon Inc., of 
Des Plaines, Illinois. Construction begins 
in July, to be completed by April 1, 1955. 


xk * 


Continental. Construction is booming 
on Continental’s delayed coker unit, 
Ponca City refinery. Built by M. W. Kel- 
logg, for 12,500 bbl per day; when com- 
pleted, it will make 3250 bbl of gasoline. 
7000 bbl of clean cat cracker charge. 
more than 400 tons of coke, daily. 


= @ & 


Pan-American. Beginning with plans 
for a 25,000 bbl per day refinery near 
Yorktown, Virginia, Pan-American Re- 
fining Corp. changed its mind and revised 
upward to give it 35,000 bbl per day 
initial capacity, says Mark Hopkins, plant 
manager. 

W. N. Jackson Company started early 
in June to clear the several hundred acre- 
site; will take six months to do that. Will 
let general construction contract late in 
1954; plant will make Amoco-gas, only 
unleaded premium gasoline, says Hop- 
kins, also regular and aviation fuels, kero- 
sine, heating oils, and industrial fuel oil. 


=x & ® 


Imperial. Revamping of the old (1916) 
Imperial refinery at Regina, Saskatche- 
wan, has been completed and the new 
units, headed by the 7500 bbl per day 
fluid cat cracker unit, started official op- 
erations, W. O. Longworthy, plant super- 
intendent announced recently. Along 
with this unit is a vacuum distillation unit, 
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for cat cracker feed preparation, treating 
units, mechanical shops and a technical 
building. 

xk k * 


Ohio. A natural gasoline plant will be 
constructed in Nebraska, starting in mid- 
June, in Cheyenne County, (West Sidney 
field), to handle (initial capacity) 12,000,- 
000 cu ft of gas daily, with stripped gas 
delivered to Kansas-Nebraska Natural 
Gas Company. 


x *® ® 


The Texas Company. Three new units, 
along with various other facilities are to 
be built at the Wilmington, California, 
plant of The Texas Company, says W. J. 
Ryan, superintendent. A 10,000 bbl per 
day platformer is to be built by C. F. 
Braun Compny. An isomerization unit to 
produce 1000 bbl of isobutane daily; a 
hydrotreater to handle 10,000 bbl of 
cracked naphtha per day; steam genera- 
tion equipment, will complete project. 

An alkylation unit is being built at the 
Texas Company’s Eagle Point Works at 
Westville New Jersey.. The unit, which 
uses sulfuric acid as a catalyst is designed 
to produce 1,926 bbl of alkylate per oper- 
ating day to be used in the manufacture 
of aviation gasoline. Construction began 
last month. Builder is Catalytic Construc- 
tion Company of Philadelphia. 

kkk 


Mississippi River Fuel. Construction 
will begin immediately on a new $15, 
000,000 ammonia plant to be erected on 
a 4700-acre site near Crystal City, Mis- 
souri. William G. Marbury, president of 
the firm announced that the prime con- 
tract has been awarded to The Fluor 
Corporation, Ltd. Marbury said his com- 
pany expects to be supplying anhydrous 
ammonia, ammonium nitrate and ammo 
nium solutions to the fertilizer industry 
and certain industrial accounts by early 
1956. Initial capacitv of the plant will be 
approximately 140,000 tons per year. 
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‘© | Maintenance Is a Major Refinery Operation 

€ 

lera- 

+ the ARCH L. FOSTER* 

‘S at , 

hich 

ened When greater competition, higher taxes and more ex- of a large percentage of the practical management di- 

2 sa pensive operating methods force the refining industry to vision of the refining industry. The systems employed are 

egan look at its hole card” it becomes indispensable that all different; developed to meet differing plant set-ups and 

truce §} possible avenues to reduce product production costs shall conditions. Among them any refinery maintenance exe 
| _ be investigated thoroughly, and that every possible item cutive will find a set of conditions more or less approxi- 

be eliminated or minimized to the most efficient degree. mating that in his own plant. From that instance, and 

a Otherwise the plant will be operating in the red, and life from the system developed by the reporting organization, 

: oo does not long remain in a manufacturing organization he will be able to compare his own problems and find 

Mis under such conditions. information that may be applied, with greater or less 

nt of The following five articles are presented in the hope _ revision, to the improvement of his own operations. 

= and expectation that the methods and the information in It is believed that this assembly of data is the most 

poo them will aid busy maintenance executives and admini- thorough and practical compendium of information yet 

drous ‘trative personnel to improve further their organizations published in one cover, on this increasingly important 

mmo- and routines for maintaining refineries at the most effi- subject. These articles are condensed slightly from papers 

_ cient level for minimum costs. These articles represent by the authors and with approximately the same titles, 

at the combined experiences, errors, mistakes, and successes given before the Division of Refining, API at Houston 

r. ~ *Editor, Refining and Petrochemical Edition. Texas, May 10-14, 1954. 
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Refinery Maintenance Symposium 








F. C. KING, JR. 


Tuis article is a review of the pro- 
gram which was initiated in the 
General Petroleum Corporation’s re- 
finery at Torrance, California, to con- 
trol maintenance costs mainly through 
minimizing the number of maintenance 
employees on the payroll. The Tor- 
rance refinery is in the Los Angeles 
metropolitan area. Crude-oil through- 
put averages approximately 110,000 
bbl per day. The plant covers 900 
acres. A variety of crude oils are de- 
livered to the refinery via pipe line. 
Some products are loaded into trucks 
and tank cars at the refinery, but the 
majority are shipped via pipe line to 
other loading terminals. Processing 
facilities mainly consist of three crude- 
oil units, four thermofor catalytic 
cracking units, and facilities for ther- 
mal viscosity breaking, reforming and 
coking, hydrogen fluoride alkylation, 
catalytic polymerization, ammonium 
sulfate, lightends recovery, sulfur- 
dioxide extraction, and gasoline treat- 
ing. There is no lubricating-oil process- 
ing. Total personnel at the refinery 
numbers slightly more than 1000. 
The increased effectiveness of the 
maintenance organization from 1945 
to 1953 is indicated in Fig. 1. The 
yardstick that has been used is man- 
hours of maintenance per million dol- 
lars of plant-equipment replacement 
value in 1953 dollars. Man-hours have 
been used as a measure of work be- 
cause they are unaffected by increases 
in wage rates. Equipment replacement 
value in 1953 dollars is used as the 
best readily available measure of the 
amount of equipment being main- 


tained at any given time. It is obtained 
by extrapolating original plant-invest- 
ment figures to 1953 dollars as a com- 
mon denominator, and thus obviating 
the effect of changes in value of the 
dollar. The reduction in maintenance 
personnel which has occurred in this 
same period, during which time plant 
facilities continually were being ex- 
panded, is shown in Fig. 2. 


Size of Crew 

It has been our experience that labor 
costs are the largest single factor in 
maintenance expense. Although our 
total maintenance expenses have varied 
widely, the proportion of these ex- 
penses represented by direct labor al- 
ways has been relatively constant. Over 
a period of 15 years the percentage 
of maintenance expense represented 
by direct labor usually has been be- 
tween 40 and 50 per cent. During the 
last 5-year period the variation in this 
percentage has been between 41 and 
44 per cent. From this it appeared 
that close control of maintenance labor 
costs automatically would control total 
maintenance expense. The solid line 
in Fig. 3 shows the percentage of total 
mantenance expense represented by di- 
rect labor annually since 1939. The 
dotted line indicates the trend of total 
maintenance expense for the same pe- 
riod. 

Within certain limits labor costs de- 
pend on one thing, and one thing only; 
i.e., the number of men on the pay- 
roll. The approach which we took was 
to settle on the minimum size of crew 
with which we felt we could maintain 
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our plant satisfactorily, to reduce the 
crew to this number, and then to hold 
it there. Thus, to settle upon the size 
of this minimum basic crew was the 
first problem. Although a crew that is 
larger than necessary can be wasteful, 
it is just as uneconomical to attempt 
to operate with a crew which is too 
small. Unit downtime will be excessive, 
and onstream efficiencies will suffer. 
Operating fouled and dirty equipment 
will result in decreased operating ef- 
ficiencies. Insufficient equipment in- 
spection will result in increased hazards 
and possible fire losses. 

The peak manpower demands that 
determined this minimum basic crew 
at the time consisted of 16 weeks per 
year of major unit turnaround. For a 
definite starting point it was decided 
that the crew should be sized so that 
it could handle a major viscosity- 
breaker unit turnaround in five days, 
plus the minimum of necessary rut 
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replacement value, in 1953 dollars. 
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FIG. 3. Maintenance labor as per cent of total maintenance cost. 


ning and standby maintenance work 
at the same time. It also was recog- 
nized that requirements for certain 
crafts, such as painters, were independ- 
ent of shutdown work and must be 
determined by the total work load. 
Incidentally, this subject of painting 
can be highly controversial. Our past 
practice has been to paint for surface 
protection only. Additional painting 
for appearance as an adjunct to good 
housekeeping, however, certainly has 
merit and is now under consideration. 
The manpower analysis, which was 
made individually for each craft, may 
be summarized as follows: 


Number of men required to com- 
plete a viscosity-breaker shut- 
down in five days..................... 247 
Number of men required for 
other maintenance work during 
a viscosity-breaker shutdown.. 132 
Number of men not determined 
by shutdown workload require- 
ments 


437 
Allowance for non-productive 
time (vacations, sick leave, etc.) 41 
Total number of men requred for 
maintenance work 


The total of men arrived at in this 
manner was actually approximately 
100 less than were on the payroll at 
the time the analysis was made. Aside 
from one minor layoff in one craft 
the force was permitted to seek its own 
level by not hiring and by allowing 
normal attrition to take care of the 
reduction over a period of time. 

_ Standby Work. One of the most 
lertile fields explored in the attempt 
'0 reduce the peak load during shut- 
downs was a close examination of jobs 
Which fall in the standby category. 
Here a complete understanding of the 
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objectives and wholehearted support 
from the operating supervision was in- 
dispensable. 

Unless carefully controlled, it is very 
easy to get into a state of mind in 
which a number of maintenance peo- 
ple are kept around the clock to take 
care of emergencies just in case some- 
thing happens. There is also a general 
tendency for maintenance personnel 
gradually to take over routine tasks 
which should more logically be per- 
formed by the operators. For exam- 
ple, at one time it was considered nec- 
essary in our refinery to have mainte- 
nance personnel regularly make the 
rounds in certain areas to check bear- 
ings for overheating, to fill oil cups, 
and to perform general lubrication of 
mechanical and electrical equipment. 
Another example was the daily check 
made of the storage batteries used in 
our electrical switch house on our 24-v 
direct-current starting system. This was 
done every day, and it occupied the full 
time of two electricians. Our approach 
was very skeptical when we considered 
this sort of thing. 

It was established definitely that lu- 
brication was a function to be per- 
formed by operating personnel regu- 
larly on shift, and not by maintenance 
personnel. An educational program 
was launched, and a system was estab- 
lished so that there could be no mis- 
understanding as to the use of the 
proper lubricant in the proper place at 
the proper time interval. At the same 
time, facilities for handling, storing, 
and dispensing lubricating oil also were 
improved. As a result, bearing-failure 
frequency did not rise as some people 
thought it would, but actually dropped 
after the program became firmly estab- 
lished. 


Records and Control 


It is axiomatic that any quantity 
must be measured before it can be con- 


trolled. Likewise, factual data on past 
performance are needed for future 
planning and evaluation of progress. 
All changes certainly are not improve- 
ments, and those that are not should be 
sorted out and discarded as soon as 
possible. The accounting system, as it 
formerly existed, was not capable of 
furnishing adequate information about 
maintenance costs. Thus it became 
necessary to establish a new job-order 
system. 


Job-Order System. In setting up the 
new system the basic principle fol- 
lowed was to assign authority for ap- 
proving work to an individual close 
enough to the problem to exercise the 
proper judgment and to make the 
proper decision. This person is the re- 
finery engineer. He is in the operating 
department and is held responsible for 
the overall technical supervision of a 
unit or group of units. This individual 
has the authority to approve or dis- 
approve all requests for job orders. He 
also is held responsible by his manage- 
ment for keeping the maintenance 
costs on his unit or units within the 
proper limits. Any maintenance job 
that requires more than four hours for 
one mechanic and a helper must be 
authorized by a separate job order. 
Anyone can originate a request for a 
job order, but it must be approved by 
a refinery engineer who is responsible 
for the area under question. 

The job-order system replaced a 
haphazard system of memorandums 
and verbal instructions from a multi- 
plicity of operating and maintenance 
people as to what maintenance work 
is to be done. Under this system in- 
structions are channeled properly. The 
maintenance supervisor does not re- 
ceive conflicting directions from dif- 
ferent people. The fact that the order 
must be approved before it is issued 
means that the person who approves 
the order is going to assure himself 
that the proper people have been con- 
sulted and that the proper diagnosis of 
the problem has been given. Because 
copies of all job orders are distributed 
to operating supervisors as well as to 
maintenance supervisors, it assures 
that operating people are cognizant of 
maintenance work which is under way 
in the various areas. 

The job order provides a means to 
collect and report all labor and mate- 
rial charges for each job, and it serves 
as a permanent cost record. After the 
job has been completed it must be 
signed off by the stillman in charge of 
the unit concerned. 


Shutdowns. Control of turnaround 
work is effected by the use of a work 
outline. This work outline lists all work 
to be done by item in the proper cate- 
gory. It must be approved by the re- 
finery engineer before it is issued. 
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FIG. 4. 1953 Shut-down schedule at Torrance, California, refinery. 


Additional jobs that turn up during 
the course of the shutdown are covered 
by a separate shutdown work order 
written on the job by the inspection 
engineer, who must clear all major 
items with the refinery engineer. All 
work that is performed according to 
the work outline or shutdown work 
order must be signed off first as “okay” 
to close, then as “okay” to operate, 
by the inspection engineer, the assist- 
ant maintenance superintendent, and 
the unit stillman. Following the shut- 
down an inspection report is written 
by the inspection engineer that sum- 
marizes the work done during the shut- 
down, and that lists recommendations 
for spare parts or work to be done on 
some future shutdown. 


Overtime. Use of overtime is easily 
abused and must be carefully con- 
trolled. One cause of overtime that we 
consider legitimate is emergencies that 
occur at night, or over the weekends, 
in which immediate action is necessary 
to prevent a prolonged offstream pe- 
riod of a major unit. Another is an 
abnormal work load on a shutdown, in 
which case the offstream time saved by 
working overtime will more than 
justify the additional cost of the over- 
time. It must be borne in mind, how- 
ever, that overtime worked as a double 
shift, or as emergency callout, costs 
not only the 1% times straight time, 
but also the non-productive time taken 
for eating and for the cost of the extra 
meal. Thus an extra 8-hour shift im- 
mediately following a regular day shift 
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easily can result in 12 hours’ pay for 
5 or 6 hours actually worked. 

All overtime is approved by the re- 
finery engineer for the unit in question 
before it is worked. A report is made 
weekly which shows the amount of 
overtime worked, the job, and the per- 
son authorizing it. This report is circu- 
lated to department managers and to 
the director of the department. 

Maintenance-Expense Report. To 
further the development of a feeling 
of cost consciousness a monthly report 
of maintenance expenses is issued. 
Some 40 copies of this report are dis- 
tributed to operating supervisors, re- 
finery engineers, unit stillmen, and 
maintenance supervisors. These reports 
give the monthly maintenance expense 
—broken down into larbor, burden, 
material, and hauling—for each unit 
or facility. Comparisons are made be- 
tween the expense for the month under 
consideration, previous months, and 
yearly averages. Significant deviations 
are explained. The report also includes 
a listing of all individual job orders 
which were completed within the 
month, with cost breakdown for each. 

Several benefits from the circulation 
of this report have been noticed. Man- 
agement is kept informed and can 
judge the effectiveness of the control 
being exercised. The refinery engineers 
who are responsible for control have 
an accounting made to them. Individ- 
ual jobs, whose costs appear to be out 
of line, can be flagged and analyzed 
for improved procedures in the future. 


Planning 

The general term “better planning,” 
has been widely used as a patented 
cure-all for everything that is suspected 
of being wrong with maintenance op- 
erations, so that I hesitate to use the 
expression. Consider a few typical ex- 
amples of the results of poor planning. 
A tour around the refinery discloses 
men marking time or waiting one-half 
hour or longer for material needed to 
complete the job. Or perhaps the crew 
reports to work Monday morning and 
finds two major units down at the 
same time. Possibly a crew of men can 
be observed marking time and wait- 
ing for some carpenters to appear on 
the scene in order to erect a scaffold 
for them so that a tube bundle can be 
pulled. A half-completed job is stopped 
and started over again because some 
one has changed the signals as to how 
the work was to have been done. Men 
stand by waiting for equipment to be 
taken out of service and gas-freed in- 
stead of its being ready for them when 
they appear to start their work. All 
these sorts of things can be avoided by 
getting the proper information chan- 
neled to the proper people so that for 
any given unit of work everyone who 
is concerned knows the answers to the 
questions how, what, where, who, and 
when. 

Shutdown Scheduling. As previously 
stated, our minimum crew was set UP 
on the basis of one major unit tur 
around. If two units happen to be 
down at the same time, it follows that 
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there will be excessive downtime for 
one or both units. Obviously this situa- 
tion cannot be avoided if units are go- 
ing to be run until they falter and 
come down of their own accord. To 
avoid this sort of thing, and also to 
obtain other advantages, a unit shut- 
down schedule was devised. The units 
are scheduled to run as long as pos- 
sible on the basis of past records and 
still reasonably avoid the possibility 
of emergency shutdowns. Also the 
schedule is so arranged that so far as 
possible there is at least one week 
without shutdown work between all 
major unit turnarounds. This permits 
the maintenance crew to catch up on 
the blacklog of running maintenance 
work that accumulates during weeks 
of major shutdown. 

The shutdown schedule is prepared 
approximately three months before the 
end of the year for the coming year. 
It is revised quarterly or more often 
if conditions dictate. The shutdown 
work load purposely is made light for 
the third quarter for two reasons; 1. 
it is the most desirable time for vaca- 
tions; and, 2. the summer gasoline de- 
mand dictates that it is most desirable 
to keep most of the units in operation 
at this time. The schedule also is used 
in the preparation of the product sup- 
ply statements. It serves as a guide to 
determine when repair and replace- 
ment parts will be needed, and also 
when alterations and other items of 
new work should be ready for tying in. 

An example of the shutdown sched- 
ule for last year is shown in Fig. 4. 
The upper blocks opposite each unit 
indicate the scheduled shutdown times 
as planned when the shutdown sched- 
ule for 1953 first was issued on Oc- 
tober 1, 1952. The lower blocks indi- 
cate the shutdown times as_ they 
actually occurred. The solid blocks are 
major shutdowns; the other blocks are 
minor shutdowns which do not require 
a full crew. We classify minor shut- 
downs as those that require 5000 man- 
hours or less, and major shutdowns as 
those that require more than 5000 
man-hours. You will note on the sched- 
ule that there were 4 weeks during the 
year when minor shutdowns occurred 
at the same time as major shutdowns. 
Three of these 4 minor shutdowns 
were planned during major shutdowns 
because of process reasons and dif- 
ficulty in taking the equipment out of 
service at any other time. 

After it has been determined when 
4 turnaround will occur, the next 
question that must be answered is what 
Work is to be done. Two or three weeks 
before a unit is to be shut down, a 
work outline is prepared on which all 
work to be performed is listed under 
suitable headings. This is done by the 
Mspection engineer, who obtains his 
information from numerous sources. 


THE PETROLEUM ENGINEER, July, 1954 


Refinery Maintenance Symposium 





At this stage careful investigation of 
work requests often eliminates unnec- 
essary items. The rough draft of the 
work outline then must be checked 
and approved by the refinery engineer 
responsible for the unit. As soon as 
the final work outline has been issued, 
and it is known which items of equip- 
ment will be worked on, a detailed 
shutdown procedure for the stillmen 
to follow in shutting-down, blinding- 
off, and vapor-freeing the unit is pre- 
pared by the refinery engineer. These 
shutdowns procedures carefully are 
worked out with the thought of releas- 
ing the various items of equipment for 
gas-freeing and opening as quickly and 
as safely as possible. The use of these 
procedures considerably has reduced 
unit downtime. 

Pre-shutdown Meetings. The large 
number of different crafts and other 
parties involved in the unit shutdown 
makes it desirable to outline the work 
to all at one time rather than to discuss 
one part with each one separately. To 
provide an opportunity to acquaint 
the key foremen and other parties con- 
cerned with the work to be done, a 
meeting is held prior to scheduled 
shutdowns. At this meeting the work 
to be accomplished is reviewed, ques- 
tions are answered, and agreement is 
reached on many possible differences 
that might otherwise arise while the 
work is in progress. These meetings, 
which ordinarily last from one to two 
hours, greatly improve the coordina- 
tion of the work and result in much 
smoother performance on the job. 

Shutdown Work Orders. As addi- 
tional items of work occur during the 
shutdown the inspection engineer 
writes shutdown work orders in the 
portable shutdown office. No work 
which is not itemized on the work 
outline is done without a separately 
written shutdown work order. Thus, 
when the unit goes back onstream, the 
work outline plus the shutdown work 
orders are a complete list of everything 
that was done. Channeling of all in- 
structions in this manner relieves the 
maintenance supervisors of the diffi- 
cult task of trying to please different 
operating and technical people. 

Shutdown Supervision. All work on 
a given turnaround is under the direc- 
tion of an assistant maintenance super- 
intendent. Major shutdown work is 
conducted on a three-shift basis. The 
crew assigned to a shutdown normally 
is split so that one-half of the men 
work on the daylight shift, one-quarter 
work on the afternoon shift, and one- 
quarter work on the graveyard shift. 
There is an assistant maintenance su- 
perintendent in charge of each shift. 
The assistant maintenance superin- 
tendent in charge of the daylight shift 
is responsible for the overall planning 
of the work. He is in charge of all craft 


supervisors who are connected with 
the turnaround. He is responsible for 
completing the job within the sched- 
uled time. 

Running Maintenance. Operating 
with a minimum basic crew also means 
operating with a backlog of running 
maintenance work. Thus the work al- 
ways is pushing the men. Some jobs 
are more important than others, how- 
ever, and it is essential to have a means 
of flagging truly urgent jobs and also 
of separating the more important from 
the less important work. In order to do 
this a priority system was instigated 
that would retain flexibility for hand- 
ling emergencies and still serve to get 
first things done first. The basis of this 
priority system is a priority list that is 
issued each week when there is not a 
major turnaround. The refinery is di- 
vided into 4 areas, and for each area 
anywhere from 10 to 30 separate jobs 
will be listed in order of descending 
priority. The list is prepared by the 
maintenance control engineer in con- 
junction with the inspection engineers. 
It is discussed at a meeting held on 
Friday morning for the following week. 
This meeting is presided over by the 
refinery manager, and is attended by 
the refinery engineers, the inspection 
engineers, maintenance superintendent, 
and maintenance control engineer. 

Because the priority list is issued a 
week in advance, some means are nec- 
essary for determining and channel- 
ing requests for urgent and emergency 
jobs that arise after the list has been 
issued. Anything of this nature that 
comes up during the day is referred to 
the maintenance control engineer who 
may check with the refinery engineers 
or the refinery manager to determine 
the urgency of the job. From this in- 
formation he prepares a so-called daily 
“hot sheet” at the end of each day for 
the following day. Also, at 6 o’clock 
each morning the night refinery stiper- 
intendent contacts stillmen at all units 
for any emergency items of work that 
have come up during the night. These 
two lists are discussed between the 
maintenance control engineer and the 
refinery operating superintendent prior 
to 8 o’clck each morning. Jobs which 
carry priority are indicated with red 
pencil, and the lists are turned over to 
the maintenance superintendent. 

During weeks when there is no ma- 
jor turnaround, most of the men work 
on the daylight shift. Each of the four 
areas into which the refinery is di- 
vided is in charge of an assistant main- 
tenance superintendent. It is his re- 
sponsibility to organize and coordinate 
the work in his area according to the 
job-priority list and the daily “hot 
sheet,” as he is instructed at the morn- 
ing maintenance meeting. This meet- 
ing is held each day at 8:30 a.m. It is 
conducted by the maintenance super- 
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intendent. It is attended by the assis- 
tant maintenance superintendents, the 
general-shops foremen, the machine- 
shop superintendent, the chief meter- 
man, the carpenter- and paint-shop 
superintendent, the chief electrician, 
and the maintenance control engineer. 
Status of jobs on the weekly priority 
sheet is reviewed by each assistant 
maintenance superintendent of his area. 
Urgent and emergency jobs which 
which originate from the morning “hot 
sheet” are discussed and are taken care 
of. Items which require coordination 
between the crafts and different shops 
are discussed pertaining to each job. 
This meeting normally lasts one-half 
hour. 

Minor Construction Work. In addi- 
tion to the shutdown and running 
maintenance work 15 per cent of the 
available manpower over any one-year 
period goes into construction projects. 
Completion of most construction work 
is fairly urgent, however, and depends 
upon many factors other than the man- 
power available after shutdowns and 
running maintenance have been taken 
care. Performance of a large volume of 
construction work with a maintenance 
force generally is incompatible with the 
policy of a fixed minimum crew. Be- 
cause this crew is based on peak loads, 
we require more than the maintenance 
backlog to fill in the valleys. Thus some 
minor new construction work is used 
whenever the type of work is adapt- 
able, and whenever material deliveries 
and required completion dates for the 
different jobs fit in with the shutdown 
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schedule and maintenance work re- 
quirements. Although the amount of 
work done in this category by our 
maintenance crew only amounts to 15 
per cent, this is sufficient to supply the 
balance. All major construction work 
and varying proportions of minor con- 
struction work are contracted. 

In order to determine how much of 
this type of work is needed for a bal- 
ance, an estimate of man-hour require- 
ments by weeks is made at the begin- 
ning of each quarter. The man-hour 
requirements for maintenance are 
broken down into four categories. 
Standby work is constant and consists 
of pipefitters, machinists, metermen, 
and electricians, who are on shift 
around the clock seven days a week. 
Man-hour requirements for scheduled 
shutdown work are based on the shut- 
down schedule, on past records, and on 
the knowledge of the type of work 
planned for coming turnarounds. Run- 
ning maintenance is based on past rec- 
ords for overall quarterly requirements 
which are apportioned according to 
weeks. An allowance is made for un- 
scheduled shutdowns based on past ex- 
perience. An allowance is made for 
overtime, also based on past experience. 
After appropriate allowances for va- 
cations and absenteeism have been 
made, the difference between the man- 
hours available and the sum of those 
required indicates how much is avail- 
able for construction work. 

A current man-hour backlog for each 
construction job is reported semi- 
monthly. Using this figure and the pri- 
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ority requirements of the job in ques- 
tion, as well as the material delivery 
report (which indicates when the ma- 
terial will be available), is is possible to 
schedule construction-job completions 
and to determine which should be 
contracted. 

Fig. 5 shows the distribution of man- 
hours by week for the fourth quarter 
of 1953. Variations in construction 
work from week to week readily are 
apparent. Fig. 6 shows the same break- 
down for the past 5 years. 


Proper Organization 

When a program such as the one out- 
lined hereinbefore is put into effect, the 
changes involved will meet resistance 
at many points up and down the line. 
Management people at all levels, start- 
ing right at the top, must be sincerely 
in accord with the program, and the 
overall approach must be sold 
thoroughy. Cooperation between main- 
tenance and operating personnel on all 
levels is absolutely essential to success. 

We all know that misguided and 
sloppy operating procedures can result 
in many man-hours of excessive mail- 
tenance work. Also, if all jobs become 
emergencies, the priority system will 
fail. The program which has been out- 
lined was designed to bring operating 
and maintenance supervisors together 
on a common basis. Plant operating 
personnel are included within the area 
of decision on maintenance problems. 
It is they who decide which work is t0 
be done first. 


Maintenance personnel determine 
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FIG. 7. Outline of refinery organization. 


how to do the job, who is to do it, and 
how many people are required. It also 
was recognized that many of the de- 
cisions could not best be made in the 
front office. Field supervisors are 
charged with responsibility and are 
given the authority for carrying out 
their decisions. 

The program was designed to de- 
velop good employee morale. Opera- 
tion with a fixed minimum crew, which 
results in steady employment and job 
security, is an advantage which should 
not be passed over lightly. Upgrading 
and promotions from within have been 
resorted to in order to fill all vacancies. 
This has required the training of our 
own mechanics. For this purpose 
there has not been developed any for- 
mal training school or system, but tem- 
porary setups and on-the-job training 
have made it possible to fill vacancies 
without hiring a single mechanic, as 
such, at the gate in the past eight years. 

Now, for a word about the mainten- 
ance organization. Good organization 
alone may not achieve good human 
relations, but will provide the struc- 
ture on which they can be built. By 
good organization we refer to one in 
Which duties and functions clearly are 
drawn with a minimum of over- 
lapping; one in which staff and line 
functions properly are segregated; and 
one in which responsibility and the 
hecessary authority go hand in hand. 
To clarify the position of some of the 
the jobs mentioned in the report, Fig. 7 
shows an abbreviated organization 
chart for the engineering and refining 
departments. The functions of four of 
these key positions are as ‘follows: 

1. General maintenance superin- 
tendent is the line supervisor in charge 
of the maintenance crew. He supervises 
the shop superintendents, the assistant 
Maintenance superintendents, and the 
coordinator. He conducts the morning 
Maintenance meeting, and is respon- 


sible for the overall functioning of the 
department as a whole. 

2. The assistant maintenance super- 
intendents are the key executive offi- 
cers who are in charge of expediting 
and executing the work in their re- 
spective areas. They are responsible 
for keeping their manpower require- 


ments in balance with their work load 
and for coordinating the different 
crafts involved in the work within 
their area. When the crew is on shift 
work for a major shutdown, three 
assistant maintenance superintendents 
are required — one for each shift on 
the shutdown. During this time the 
work other than the shutdown is hand- 
led by one assistant maintenance super- 
intendent. 

3. The coordinator is the switch- 
board through which requests for 
work, equipment, movements of men, 
material, and similar items channel. 
He maintains two-way radio contact 
with all key field personnel. His stafl 
keeps the material section informed 
of any requirements for special ma- 
terial or outside services. His staff also 
serves as a contact point for channeling 
questions on engineering and design. 

4. The maintenance control engi- 
neer is in charge of equipment inspec 
tion and records. He also serves as a 
contact man between the operating 
and maintenance groups for establish- 
ment of job priorities. He is responsible 
for the preparation of the weekly pri- 
ority list, and also for the preparation 
of the shutdown work outlinés. 





An Area-Supervisor System, 
Baton Rouge Refinery 


O. R. MENTON* 


IN 1951 the position of area supervi- 
sor was added to the organization of 
the maintenance and construction de- 
partment at the Baton Rouge refinery. 
The organization-chart change was 
simple, with the addition of one posi- 
tion in the group. Fifty-three super- 
visors from the craft-foreman group 
were assigned the duties of area super- 
visor. At the same time the duties and 
responsibilities of all-supervisory per- 
sonnel were changed for more efficient 
coordination and supervision of me- 
chanical work in a large refinery. 

The supervision and coordination of 
3200 wage earners employed on 
mechanical work scattered over 2000 
acres presents many problems for the 
efficient management of the work. The 
size of the operation, both in area 
and numbers of people, complicates 
the problem. There are 20 trades, com- 
bined into 9 major craft divisions, 
which must be properly coordinated 
among one another to eliminate time 
lost because of one craft waiting for 
another. In addition, nearly all oper- 





*Esso Standard Oil Company, Baton Rouge, 
Louisiana. 
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ating units are different. Each has 
equipment with different characteris- 
tics and operating conditions requiring 
specialized mechanical work to fit 
those conditions. 

Over the years the mechanical or- 
ganization has been modified and in- 
creased in size with the expansion of 
the refinery. Foremen and engineers 
were added with the plant expansion 
and with changes in the complexity of 
refinery equipment. Modern shops, 
tools, and mobile equipment were pro- 
vided along with improved job-plan- 
ning and manpower-allocation sys- 
tems. It was felt that excellent results 
had been obtained in improved work 
coordination and supervision on large 
jobs, unit turnarounds, and construc- 
tion projects. There appeared to be a 
lesser improvement in the smaller jobs 
of a minor nature that accounted for 
approximately 50 per cent of the total 
mechanical manpower effort. The 
problem then became: What else can be 
done to improve the efficiency of the’ 
small mechanical jobs? 

The Baton Rouge refinery approach 
to the problem was the area supervisor. 
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He is assigned the full-time responsibil- 
itv for all mechanical work in an area 
of one or more operating units. He is 
a first-line supervisor and supervises all 
crafts. He is a resident mechanical 
supervisor—staying in the area—and is 
a single contact for process first-line 
foreman and operators on mechanical 
work problems. He is responsible for 
the efficient maintenance of specific 
eguipment, and becomes familiar with 





process problems which affect mechan- ° 


ical work. His counterpart in process 
operations is the process division fore- 
man. One is responsible for process 
operations, and one is responsible for 
mechanical work. Both have pride in 
the specific equipment which they op- 
erate and maintain. 


Department Organization 

In order to better understand the 
position of area supervisor, it is nec- 
essary to see how it fits into the 
organization. Fig. 1 shows the overall 
organization of the maintenance and 
construction department which is di- 
vided into three major groups: 

1. Field coordination is responsible 
for the work; this group determines 
which jobs shall be done and when, 
specifies the number and type of crafts- 
men required for each job, and then 
coordinates and supervises the overall 
job with assistance from the craft fore- 
men. 

2. Mechanical crafts is responsible 
for the wage earners and for employee 
relations in the crafts; this group fur- 
nishes men with the know-how and 
tools to do the work. 

3. Office and planning provides 
clerical and stenographic assistance and 
long-range planning services to the di- 
visions. 

Field Coordination. Because of the 
size and scope of mechanical opera- 
tions, field coordination is divided into 
four divisions, with a division engineer 
in charge of each. Three of the division 
engineers are responsible for all 
mechanical work for specific process 
operations, and one is responsible for 
the work on non-operating general 
plant facilities such as offices, labora- 
‘ories, shops, and roads. Each division 
is subdivided into zones which are ihe 
responsibility of the maintenance-and- 
construction or zone engineers. Six to 
ten engineers report to the division en- 
gineer. The zone further is divided into 
areas which may include one or more 
operating units. The area is the respon- 
sibility of the area supervisor. Two to 
four area supervisors report to each 
maintenance-and-construction engi- 
neer. 


Mechanical Crafts. In the mechani- 
cal crafts there are nine major craft 
divisions, with a general foreman in 
charge of each. One to four division 


C-14 








MAINTENANCE AND CONSTRUCTION 
DEPARTMENT _ 








HEAD 























7 7 
FIELD COORDINATION MECHANICAL CRAFTS OFFICE & PLANNING 
DIVISION DIVISION DIVISION 








ASSISTANT HEAD 











ASSISTANT HEAD 





ASSISTANT HEAD 
































DIVISION ENGINEERS GENERAL 











FORENMEN SUPERVISORS 





























M & C ENGINEERS 








DIVISION FOREMEN 




















Y 
Hd 





CRAFT FOREMEN 











CRAFT KNOW HOW & 






































v EMPLOYEE RELATIONS 
WORK 
nae WAGE EARNER 
FIG. 1. Maintenance and construction department. 








foremen assist him, depending on the 
size of the craft. Two to eight first- 
line foremen are assigned to each di- 
vision foreman and are responsible for 
the wage earners assigned to them. 
Each foreman normally furnishes men 
of his craft to specific zones of the 
plant. 

Office and Planning. This group in- 
cludes the clerical and stenographic 
pool for the entire department. It also 
includes a statistical and planning 
group which makes long-range plans 
and schedules for manpower and work 
outlooks, and which provides statistics 
for contract purposes. In addition, the 
group includes turnaround coordina- 
tion, which consists of 6 to 10 super- 
visors who assist in the coordination 
of large-unit turnarounds. 


Mechanical Work 

With this background in the overall 
organization let us look at the manner 
in which mechanical work is handled 
by the organization. For purposes of 
simplicity the problem is divided into 
3 parts; 1. work planning; 2. man- 
power and equipment assignment; and 
3. work coordination and supervision. 

Work Planning. The daily work 
planning starts with the area super- 
visor. Working with the process fore- 
man in his area and with his mainte- 








nance-and-construction engineer, he 
determines which jobs are to be done 
and when. It must be kept in mind 
that all work requests from the process 
operators clear through the area super- 
visor. He then must determine the re- 
quirements for manpower, equipment, 
and material for each job. If he needs 
assistance with these determinations, 
he consults with the maintenance-and- 
construction engineer and craft fore- 
men. The area supervisor then submits 
a daily work plan to his engineer. This 
plan shows each job in its order of im- 
portance and the number of men by 
craft required for each job. In addi- 
tion, the plan shows the number of 
assigned men by craft required for 
routine minor maintenance work. 
These assigned men handle the base- 
load minor-maintenance and preven- 
tive-maintenance jobs in the area and 
provide the area supervisor with 4 
nucleus of manpower to work on an) 
job in his area. The plan also shows 
the job charge number and the requife- 
ments for special equipment such as 
cranes, trucks, tractors, and the like. 

Work plans of all areas are reviewed 
by the engineer and are forwarded to 
the division office. There a planning 
engineer, with clerical assistants, Com- 
bines the area plans into an overall 
division work plan for the next day. It- 
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asmuch as there are always more jobs 
listed than can be handled with the 
manpower available in the division, 
the planning engineer determines 
which jobs should be worked and 
which cannot be manned. Further- 
more, the jobs planned must account 
for every worker allocated to the divi- 
sion for that day, and there must be a 
balance among the crafts involved. 
Finally, the division plans are com- 
bined into a refinery-wide work plan. 
This work plan is made available at 
noon each day to all supervisors, and 
shows by job and area the men and 
equipment required by crafts for each 
job to be worked the next day. The 
plan later is corrected by the area 
supervisor to show manpower actually 
used on each job, and is used to dis- 
tribute labor charges for accounting 
purposes. 


Assignment of Work 


The daily work plan is used as the 
basis for assignment of specific men 
and equipment to each job in an area. 
Each craft division foreman assigns 
his first-line craft foreman to furnish 
men and know-how to certain zones 
and area. The craft foreman assigns 
his men by name and classification to 
report to each area supervisor the next 
day for work assignment in that area. 
It is his responsibility to decide which 
man has the knowledge and skill re- 
quired for a particular assignment. He 
also must be sure that the proper tools 
are available for the job. 


Supervision 

Each morning the craftsmen report 
to the area supervisor for work assign- 
ment. He tells them what job is to be 
done, when it should be done, and gets 
them started on the work. It is his re- 
sponsibility to be sure that the work can 
be executed efficiently and safely. The 
equipment must be made ready; per- 
mits obtained; and materials, scaffold- 
ing, and special equipment must be 
teady for the job at hand. If a particu- 
lar job cannot be worked for some 
reason, he assigns the workers to an- 
other job that can be worked. Obvious- 
ly, if the work load is extremely heavy, 
the area supervisor cannot efficiently 
line up all of the workers without 
assistance. In these cases, and by pre- 
vious agreement, individual craft fore- 
men assist the area supervisor. The 
craft foreman may get the job begun 
and move on, or he may remain on the 
job as a job supervisor. In any case, 
the area supervisor has the overall 
work responsibility, with supervisory 
assistance being furnished by the craft 
foremen as required. 

For emergency unplanned work the 
area supervisor may assign any of the 
workers in the area. If he does not 
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have the manpower available, he may 
borrow men from another area super- 
visor in his zone. If manpower is not 
available in the zone, the planning en- 
gineer is contacted, and he obtains the 
men by stopping work in some other 
zone. The craft foremen are advised 
of movements between zones, and 
from one division to another, but they 
are not always advised of changes in 
job assignments within one area. 
During the day the area supervisors 
move the men from job to job as may 
be required to utilize efficiently the 
manpower and to get required work 
done when needed. They consult with 
craft and process foremen on work in 
progress or work to be done in the fu- 
ture. Thus they are supervising current 
work and planning for future work. 


Foreman Relationships 

Some people may feel that the area- 
supervisor system has significantly re- 
duced the importance of the craft fore- 
man. Actually, that is not the case. The 
craft foreman is an important part of 
the overall organization. His basic re- 
sponsibility is the worker. Because the. 
foreman is relieved of the overall work 
responsibility — except when specifi- 
cally assigned as a job supervisor—he 
is in a position to concentrate on those 
matters dealing with the individual 
worker. Depending on the craft, he is 
now responsible for 15 to 40 wage 
earners, with an average of 38. This 
represents an increase of approximately 
35 per cent over the average before the 
change to the area-supervisor system. 
The foreman travels around the areas 
in which his men are assigned to check 
worker performance personally and 
through the area supervisor. As men- 
tioned previously herein, he also assists 
in job supervision whenever required 
and helps the area supervisor with 
problems relating to his craft. 

The foreman is responsible for the 
individual’s work performance, train- 
ing, tooling, work methods, safety and 
working conditions, and all personnel 
or employee-relations problems. In 
addition, he must see that each man’s 
work time is properly credited for pay 
purposes. It is felt that only with the 
craft foreman can these important 
matters dealing with the individual be 
handled efficiently and effectively. 

As has been pointed out, the area 





A new twist for versatile poly- 
ethylene plastic film, which is oil- 
derived, is its use as multistrand 
rope. It behaves like natural fiber 
rope and, in addition, has com- 
plete, indefinite buoyancy and is 
impervious to salt water and acids. 
The various plastics made with and 
from oil uncoil many a knotty prob- 
lem for business and industry. 











supervisor is responsible for the work, 
and the craft foreman is responsible 
for the worker. In practice, some of 
the responsibilities of the area supervi- 
sor and craft foreman are parallel. 
These include the fields of working 
conditions, safety, good housekeeping, 
and work efficiency. In order to reduce 
conflict, and to provide for an efficient 
and smoothly operating organization, 
there must exist a very high degree of 
cooperative spirit between the area 
supervisor and the foreman. Each 
must handle his distinct and separate 
responsibilities, and must work closely 
with the other on the parallel responsi- 
bilities. Without that close cooperation 
the area-supervisor system will not 
function properly. 


Wage-Earner Relationship 

Relationship of the wage earner, 01 
craftsman, to the supervisor also was 
changed by the area-supervisor system. 
These questions often have been 
raised: Who is the craftsman’s boss? 
How can a man work for two bosses? 

The wage earner looks to his craft 
foreman in all matters relating to his 
overall performance, progress, and 
pay. When he is assigned by his craft 
foreman to an area supervisor, he looks 
to the area supervisor for the specific 
work assignment. He may expect both 
to assist him in the efficient perform- 
ance of a specific task. 

This is another area in which close 
cooperation is required between the 
area supervisor and the craft foreman. 
They must consult each other on in- 
dividual-worker performance and 
problems. The area supervisor must 
keep the foreman appraised of all in- 
fractions of rules and worker inef- 
ficiencies and shortcomings so that the 
foreman may handle the problems 
with the individual. Only by a full 
understanding can each carry out his 
function. 


Results 

Addition of the area supervisor has 
resulted in more efficient coordination 
and supervision of the small mechani- 
cal jobs which account for approxi 
mately 50 per cent of the work load. 
The coordination of this work—both 
between process operators and mechan- 
ical personnel and between crafts 
within the maintenance and construc- 
tion department—has been simplified. 
Better utilization has been made of 
the manpower, equipment, and mate- 
rial. At the same time the standard of 
maintenance has been raised, and the 
overall refinery housekeeping im- 
proved. Such results can be obtained 
from this system of organization by 
the very fine spirit of cooperation dem- 
onstrated by all concerned at the Baton 
Rouge refinery. 
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Use of Technically Trained Men In 
Refinery Maintenance 


D. G. DEBO* and J. G. HOUSMAN* 


TECHNICAL men are required in 
staff capacities to cooperate with line 
supervisors in dealing with mainte- 
nance engineering problems and to 
handle maintenance _ investigations. 
This paper describes the utilization of 
technical men in maintenance work at 
the Whiting refinery of the Standard 
Oil Company (Indiana). Three organi- 
zations are involved: The maintenance 
organization itself, called the mechani- 
cal division in our company; the en- 
gineering inspection department; and 
the engineering service department. 
The latter two organizations are part 
of Whiting’s engineering division. Em- 
phasis will be given in this paper to 
the program used for the development 
of the mechanical division organiza- 
tion and for the assimilation of tech- 
nically trained men. 


Development 

In the past the Whiting mechanical 
division was primarily a line organiza- 
tion headed by a mechanical superin- 
tendent and four assistant superintend- 
ents. Fig. 1 shows the basic mechanical 
division organization which existed up 
to 1948. 

Each of the assistant superintendents 
was assigned the responsibility of all 
of the problems which arose in regard 
to maintenance in one or more areas 
in the plant. Also certain craft depart- 
ments were assigned to each assistant 
superintendent for the general super- 
vision of policy and personnel prob- 
lems and of craft equipment develop- 
ment. Craft departments, depending on 
their size, were headed by a general 
foreman and one or more assistant 
general foremen. Practically all of the 
routine-type maintenance work was 
handled by direct assignment to crafts, 
except for large unit shutdowns and 
large construction projects. Responsi- 
bility for the coordination of the main- 
tenance work on large unit shutdowns 
and for the coordination of construc- 
tion work of some magnitude was as- 
signed to a supervisor called a “con- 
struction supervisor.” A total of five 
construction supervisors were assigned 
to this type of coordination work. 

In 1949 the refinery was divided into 
5 zones for maintenance work. A co- 
ordinating organization was set up in 
*Standard Oil Company (Indiana). 
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each zone, headed by a former con- 
struction supervisor who was called a 
“zone supervisor.” Each zone super- 
visor was given two or three assistants 
called “area supervisors.” A total of 
14 refinery areas were set up in the 5 
basic maintenance zones. Also, the use 
of the written work order system was 
established on a refinery-wide basis. A 
shutdown coordinating organization, 
headed by a top level supervisor called 
a shutdown coordinator and assisted 
by the line foremen, was established 
and developed to handle large unit 
shutdowns. 

In 1950, a central: planning depart- 
ment was established, headed by a gen- 
eral foreman and an assistant general 
foreman and staffed with line foremen. 
The primary function of this depart- 
ment was to allocate and assign the 
division’s manpower to shutdown and 
appropriation work. During this same 
year, a special construction group was 
established to essentially duplicate a 
contractor’s organization for the plan- 
ning, scheduling, and coordination of 
large construction projects in the re- 
finery. Thus by this time seven special 
groups in addition to the shops organi- 
zation had been established to plan and 
coordinate the maintenance and con- 
struction work throughout the refinery. 
These special groups are shown in Fig. 
2. This organization was essentially 
superimposed on the basic craft organ- 
ization shown in Fig. 1 and was as- 


signed the responsibility for the plan- 
ning, scheduling, and coordination of 
all work in the refinery. 

Technically trained men were added 
to the mechanical division in super- 


visory capacities, starting in 1950, 
These technically trained men were 
given staff positions with the title of 
“zone advisor” or “assistant zone ad- 
visor.” 

Technical Men’s Functions 

Most of the assignments given to 
technical personnel in the mechanical 
division are of a staff nature, but a few 
technical men have been given line 
supervisory assignments recently. All 
technical men in the mechanical divi- 
sion have been transferred from the 
engineering division at Whiting and 
had at least five years of practical ex- 
perience prior to being transferred. 
Their formal engineering training has 
been in either the mechanical or civil 
engineering field, and their engineering 
experience generally has been in engi- 
neering inspection work, followed by 
assignments in either design, service, or 
construction. 

Engineers with approximately five 
years experience are transferred to the 
position of “assistant zone advisor,” 
whereas those who had eight or more 
years of engineering experience have 
been transferred to the position of 
“zone advisor.” These titles are not 
particularly popular with the engineers 
who have been transferred, but were 
selected to indicate the advisory nature 
of their assignments until they are 
given a line position. These advisory 
assignments are a key part of the over- 
all program for the development of an 
improved mechanical division. The 
program is aimed at the training, de- 
velopment, and maximum utilization 
of the existing line organization of 
supervisors promoted from the ranks 
by the limited addition of technically 
trained men in staff capacities. 





SUPERINTENDENT 








| | 


| 





ASSISTANT ASSISTANT ASSISTANT ASSISTANT ASSISTANT 
SUPERINTENDENT; SUPERINTENDENT SUPERINTENDENT SUPERINTENDENT, SUPERINTENDENT 

















LABOR BOILER 
OEPARTMENT DEPARTMENT 





ELECTRICAL SALVAGE 
PATTERN SHOP 
OEPARTMENT OEPARTMENT 





CONSTRUCTION 
SUPERVISORS 





MACHINE ANO 
BLACKSMITH 
DEPARTMENT 





FIG. 1. Organization of the mechanical division up to 1948. 
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FIG. 2. Mechanical division planning-and-coordinating 


organization. 


Basic Responsibilities Assigned to 
Technical Personnel. A description is 
given of the basic responsibilities as- 
signed to technical men. Many of these 
are common to all job assignments. 

1. Analyze maintenance work to 
determine: a, how closely estimates on 
man-hours are being met; b, the con- 
sistency of man-hour requirements on 
repetitive jobs; c, the major types of 
work done by each craft; d, the number 
of men assigned to each job; e, the need 
for better job methods; f, the need for 
improved tools; etc. 

2. Discuss findings in the described 
analysis with supervisors to whom they 
are assigned to develop improvements 
in work performance. Where differ- 
ences of opinion arise, at the next op- 
portunity the technical man will follow 
the same or a similar job in the shop or 
field in detail with the craft foreman 
in order to resolve any questions. The 
importance of this follow-up is empha- 
sized in resolving a study. 

3. Coordinate changes where im- 
proved job procedures are found to be 
desirable. The aid of other divisions is 
obtained where necessary. This may 
involve such things as more extensive 
use of materials-handling equipment, 
more extensive use of power tools, de- 
velopment or purchase of improved 
tools, change in the number of crafts- 
men assigned to do a job, etc. This 
again requires close job follow-up. 

4. Serve in a liaison capacity with 
other refinery divisions, where there is 
need for a design, material, or oper- 
ating change. 

_5. Guide the expansion of preven- 
live maintenance practices, develop- 
ing the necessary equipment record in- 
formation and establishing schedules 
of maintenance inspection. 

6. Assist in the development of 
(raining programs for supervisory per- 
sonnel and for craftsmen. 

7. Assist in the planning and sched- 
uling of all special jobs, including the 
Preparation of construction schedules. 





8. Analyze and evaluate jobs fol- 
lowed and prepare reports for man- 
agement. 

Typical Job Assignments of Tech- 
nical Personnel. As has been men- 
tioned, technically trained men are 
given various staff job assignments in 
the mechanical division organization 
in supervisory capacities. Descriptions 
of the present job assignments of tech- 
nical personnel follow. 

Planning Department Assignment. 
Primary function of the planning de- 
partment is the allocation of man- 
power to all phases of operation to 
meet the work load. This allocation is 
made on a weekly basis. This depart- 
ment is assigned many other functions 
such as the analysis of the backlog of 
both maintenance and construction 
work, the development of manpower 
forecasts leading to hiring recommen- 
dations, the analysis of cost informa- 
tion, etc. Both the general and the as- 
sistant general foreman of this depart- 
ment must be an engineering graduate. 
In addition, at least one and frequently 
two assistant zone advisors are assigned 
to this department principally for the 
long-range planning and scheduling of 
construction work for special studies. 
All assistant zone advisors spend at 
least a month in the planning depart- 
ment to become familiar with the me- 
chanical division organization and pro- 
cedures. Whenever possible, it is the 
initial assignment of a new technical 
man in the division. 

Maintenance Zone Assignment. Af- 
ter a short period in the planning de- 
partment the technical man is usually 
assigned to one of the five maintenance 
zones in the plant. Each maintenance 
zone covers an operating division or an 
integral part of an operating division 
geographically in the plant. A zone 
supervisor, assisted by two or three 
area supervisors, heads the planning, 
scheduling, and coordination of all 
work in a maintenance zone. All main- 
tenance work, except the coordination 
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FIG. 3. Engineering division organization. 


of large unit shutdowns, is the respon- 
sibility of the zone organization. 

Each zone approximates the field 
maintenance organization of a small 
refinery, excluding shops. The zone 
supervisor is, practically speaking, the 
field representative of the superintend- 
ent in his zone. At the present time all 
supervisors in each zone are men pro- 
moted from the-ranks, except for the 
zone or assistant zone advisor. Log- 
ically, the zone supervisor and some, 
if not all, of his assistant area super- 
visors should be technically trained 
men with several years of plant and 
field experience. The system that we 
have elected to follow calls for the 
eventual replacement of some of these 
line supervisors by technically trained 
zone or assistant zone advisors. Thus 
the technical man is placed temporarily 
in a staff capacity which will prepare 
him for a future promotion to a line 
supervisory position. 

Special Construction-Group Assign- 
ment. Although the construction work 
performed by the mechanical division 
is not maintenance work in the usual 
accepted sense, it is an important part 
of the work of every large refinery 
maintenance organization. For this rea- 
son it is necessary to include a discus- 
sion of this construction work and the 
organization provided for it. The me- 
chanical division will normally aver- 
age approximately 500 men on new 
construction. Men normally on con- 
struction from a manpower pool that 
is required for peak shutdown loads, 
inasmuch as shutdown work is seldom 
contracted. The existing zone organ- 
izations handle the small construction 
jobs, but a special construction group 
is assigned to large construction proj- 
ects. The supervisor in charge is called 
a construction supervisor, correspond- 
ing to a contractor’s superintendent. 
Our usual practice is to assign one as- 
sistant zone advisor to the special con- 
struction group. He is the full-time en- 
gineering consultant for the construc- 
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tion supervisor and his staff who are 
all supervisors from the promoted 
ranks. 

Shutdown Coordination Group As- 
signment. The shutdown coordination 
group is the field subdivision of the 
planning department. Our most experi- 
enced coordinator heads this group. 
This man is called the shutdown co- 
ordinator and holds one of the most 
important and most difficult coordina- 
tion assignments in our organization. 
A staff of approximately 12 foremen 
is assigned to work under his direction. 
The function of this group is the plan- 
ning, scheduling, and field coordina- 
tion of all large unit shutdowns in the 
plant. This group also prepares the 
mechanical division shutdown report 
for each unit shutdown and maintains 
the mechanical division shutdown rec- 
ords. This shutdown coordination 
group handles from 40 to 50 unit shut- 
downs each year at Whiting, requiring 
400,000 to 700,000 manhours of main- 
tenance work. It is a floating, flexible 
supervisory group of trained craft co- 
ordinators assigned as needed to han- 
dle peak shutdown supervisory loads. 

To date, technical men have not 
been assigned on a full-time basis to the 
shutdown coordination group. The as- 
sistant zone advisor, however, who is 
assigned to the maintenance zone in 
which a large unit shutdown is in prog- 
ress, serves as a technical consultant 
to the shutdown coordinator during 
the shutdown. In the event that a re- 
vamp or change is to be made on a 
unit, the assistant zone advisor han- 
dles all preliminary planning and 
scheduling work in conjunction with 
the engineering and operating divisions, 
and personally directs or coordinates 
this phase of the shutdown work. As- 
signment of at least one technical man 
to the shutdown coordination group 
in a staff capacity on a full-time basis 
is planned for the future, inasmuch as 
it is an ideal training assignment for 
a new technical man in the mechanical 
division. Also the position of shutdown 
coordinator may eventually be as- 
signed to a technical man. 

Shop Planning Group Assignment. 
One zone advisor and two assistant 
zone advisors are currently assigned 
to the planning and scheduling of shop 
work and to development of a shop 
record system in our central shop 
building. The central shop building 
houses the shops of the machine, boil- 
er, and welding departments, and cov- 
ers an area of approximately 150,000 
sq ft. This program is well established 
in the welding shop and is in the initial 
stages in the other shops. Objective of 
this program is the establishment of 
an integrated production control or- 
ganization for all craft shops. 

Stores Department Assignment. Two 
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technical men hold line positions in 
the stores department. One is in charge 
of the department and has the title 
“assistant to the superintendent.” The 
other is the “assistant storekeeper.” 
Their technical background is needed 
for stock control, substitution, and in- 
ventory analysis problems. Their as- 
signment has resulted in sizable inven- 
tory reductions and improved stock 
control. Progress to date with technical 
men has indicated the desirability of 
increasing the technical staff of this 
department. 

Training Program Assignment. One 
zone advisor is assigned as a director 
of on-the-job apprenticeship training 
for the division. He reports directly 
to an assistant superintendent and su- 
pervises a group of 10 full-time appren- 
tice training foremen from the princi- 
pal crafts. Approximately 800 former 
craft helpers are now in their second 
year of apprenticeship training. All 
craft helpers have been abolished and 
men entering a craft department start 
as first-year apprentices. On-the-job 
training is supplemented by classroom 
training given by company instructors 
on company time. The appraisal of 
the on-the-job performance of appren- 
tices and the rotation for diversified 
job experience has been the job of the 
zone advisor and the apprentice train- 
ing foreman assigned to this work. 
This zone advisor is also assigned to 
development work in connection with 
the training program for supervisory 
personnel in the mechanical division. 

Equipment Analysis Assignment. 
One assistant zone advisor is assigned 
as a consultant for all departments of 
the mechanical division regarding ma- 
terials-handling equipment and special 
craft tools. This man makes investiga- 
tions of equipment applications and 
payoffs. He consults with a staff engi- 
neer of the engineering service depart- 
ment who develops cost data and speci- 
fications for the equipment. If a satis- 
factory payoff results, the assistant 
zone advisor initiates the request for 
the equipment. The same procedure is 
followed on tool studies. The advan- 
tage of having a technical man in the 
mechanical division organization on 
this assignment is that he relieves the 
craft department supervisors of all 
paper work in connection with tool 
and equipment investigations and re- 
quests. 

This assistant zone advisor person- 
ally initiates many improvements in 
the use of materials-handling equip- 
ment and tools in his field contacts 
with craft personnel who use the equip- 
ment. He also serves as the equipment 
consultant for other technical men in 
the division and is a member of the 
plant-wide materials-handling commit- 
tee. Materials-handling committee is a 
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committee organized at Whiting to ex. 
pedite the application of modern ma- 
terials handling to all phases of the 
refinery’s operation. 

Line Supervisory Organization. 
Technical personnel are needed in craft 
supervisory line organizations. Usually 
one technical man can accomplish a 
great deal in a craft department by his 
constructive criticism of existing pro- 
cedures and tools. In such an assign- 
ment he usually assumes, or is given, 
the responsibility for changes and de- 
velopments of all types. This has been 
our experience at Whiting in the two 
craft departments which have technical 
personnel at the assistant general fore- 
man level. The assignment of at least 
one technical supervisor to the ma- 
chine, welding, electrical, or instru- 
ment departments of a mechanical di- 
vision is essential. The transfer or 
promotion of staff technical personnel 
within a mechanical division to a craft 
department supervisory assignment is 
always to be preferred over promotion 
from another division in the refinery. 
Recognition by craft supervisors pro- 
moted from the ranks of the need for 
a technical man in their organization 
usually eliminates the resentment of 
such a move if the technical man is 
tactful and diplomatic. This is partic- 
ularly true, if the move can be made 
without demotion of line personnel. 


Supervisory Development 

Addition of technically trained men 
to the supervisory staff of a mainte- 
nance organization can result in a 
morale problem. The initial assignment 
of technically trained men in a staff 
capacity rather than a line capacity 
helps to reduce resentment and hasten 
their acceptance, particularly if demo- 
tion of existing non-technical super- 
visory personnel is not involved. The 
promotion of technical supervisors to 
line assignments should be made later, 
after they have had several years ex- 
perience in a staff capacity; however, 
the door must always be kept open for 
promoting non-technical supervisors. 

In order to promote the develop- 
ment of non-technical supervisors al 
Whiting, a mechaniéal division line sv- 
pervisory training program which in- 
volves the intensified training of about 
80 top-level supervisors, including all 
technical supervisors, has been initi- 
ated this year. This program started 
with a course in oral expression and 
will be followed by the case method 
of discussion of a wide variety of 
supervisory problems. This training 
course is aimed at the development of 
leadership ability and is being pre 
pared and presented with the aid of the 
training section of the industrial rele 
tions division. 

This group of 80 supervisors wil 
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Spindletop Roars in Again 
for Multi-million TV Audience 


Du Pont makes movie about this famous oil well 


for ‘Cavalcade of America’’ 


TV’ program 


When she blew ’er top, the world went into high gear. That is how a school- 
boy might describe the momentous occasion of January 10, 1901, when 
Spindletop gushed up and spattered her wooden derrick over the Texas 


landscape. 






SPINDLETOP COMES IN with a roar of gushing oil that 
sends her derrick flying. It is a moment of triumph for 
Anthony Lucas and his wife Caroline, played in the film 


by William Bishop and Nancy Hale. 


Photographs courtesy of General Petroleum Corporation, who rendered valuable assistance in filming “‘Spindletop.*” 








The Petroleum Laboratory’s com- 
pletely equipped chassis dynamometer 
is being used in the movie to show how 
various factors cause knock by their in- 
fluence on combustion reactions. 

The movie script and demonstra- 
tions are easy to understand and re- 
member. It will be, therefore, suitable 
for showings to customer groups as 
well as for use in your dealer training 
program. 

Production of the movie is not ex- 
pected to be completed until later this 
year. Its availability will be announced 
at that time. 
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The blowout of this fabulous well that 
tapped the tremendous petroleum re- 
sources of the Texas Gulf region is one 
of the epic moments in the history of 
our oil industry. Early this year, the 
scene was dramatically re-created and 
filmed for television so that millions of 
Americans can know the story as it 
happened. 


Authentic Tools 


Although filmed in California, the 
movie is authentic in mechanical and 
historical detail. To properly set the 
stage, old-time drilling tools were 
scouted out of rusting junk heaps on 
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Spindletop SALES PROMOTION MANAGER : 
leases all the way from Maricopa to R. Carter W. Jones was recently tho 
Coalinga. Mariana No. 77 at the south named Sales Promotion Manager of of 
end of Belridge field was chosen as the the Du Pont Petroleum Chemicals Di- unc 
blowout site. In the final scene, the old vision. for 
wooden derrick that had stood for A graduate of the University of Vir- enc 
something like 30 years over Mariana ginia with a B. S. degree in chemistry, dis 
No. 77 is completely and realistically Mr. Jones joined the Du Pont Com- ual 
destroyed by the terrific pressure of pany in 1936 as a chemist at the Jack- : 
the blowout. son Laboratory. In 1939 he was made _ 
manager of the Du Pont Tetraethy! for 
Lead Laboratory. to 
He then became a sales correspond- ma 
; ent for chemical intermediates. And rea 
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signed to the Technical Section of the acti 
Petroleum Chemicals Division. Mr. hi 
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IN ORDER TO REACH the final depths of 
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subsequently serve as trainers and in- 
structors to all other supervisors in 
their respective departments. This 
phase of the training will be handled 
entirely by the line organization. De- 
tails are being developed, but it is 
definitely planned to use the case 
method of problem solution. Some 
thought is also being given to the use 
of job problems to promote a better 
understanding of acceptable job per- 
formance and to serve as a means of 
encouraging job methods improvement 
discussions. Apprentice training man- 
uals that contain exercises and prob- 
lems for home study will also be used 
for reference. Emphasis will be given 
to oral expression, report writing, 
mathematics, job estimating, blueprint 
reading, and sketching. Leadership and 
ability will thus be recognized as pre- 
requisites for supervisory selection and 


promotion and ‘should stimulate the - 


active participation of supervisors in 
this program and in other means for 
self-development. 


Maintenance Functions 

The engineering division at the 
Whiting refinery is separate from the 
mechanical division and reports to the 
refinery manager. Fig 3 shows the or- 
ganization chart for the engineering 
division. You will note that it is divided 
into six separate departments, of which 
only the plant engineering department 
is actively involved in maintenance 
work. The plant engineering depart- 
ment is divided into three separate 
departments: Construction, inspection, 
and service. The engineering construc- 
tion department is concerned only with 
new construction within the refinery. 
The engineering inspection department 
is concerned with both new construc- 
tion and maintenance, and the engi- 
neering service department is con- 
cerned mainly with maintenance engi- 
neering problems. The functions of the 
latter two departments will be discussed 
in more detail. 

Engineering Inspection Department. 
The engineering inspection department 
has the responsibility for the inspection 
performed on new construction in the 
plant, inspection performed at the 
plant of an equipment manufacturer, 
and most inspection performed on 
maintenance. This paper will describe 
only the maintenance activities of the 
engineering inspection department. 

Maintenance inspection includes 
both field inspection and shop inspec- 
lion. Objectives of engineering inspec- 
lion are to detect quantitatively evi- 
dences of deterioration, to recommend 
Suitable methods of repair or extent 
of replacement such that continued 
safe operation may be assured, and to 
‘stablish that the repair or replace- 
ment work is satisfactorily completed. 
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Most of the maintenance inspection is 
performed during periods of shut- 
downs in accordance with the pre- 
viously prepared work lists. 

The engineering inspector examines 
and/or measures almost every type of 
processing equipment found in the re- 
finery. Extent and frequency of such 
inspection depend upon the class of 
equipment involved, the conditions 
under which it operates, its probable 
physical condition as indicated by 
previous inspections or preliminary ex- 
amination, its age, the quality and 
type of materials and workmanship 
entering into its construction, the qual- 
ity of stock processed and, in some 
cases, certain legal requirements. After 
the inspection and reconditioning has 
been completed, a full report is issued 
by the engineering inspection depart- 
ment covering inspection findings, re- 
pairs made, and recommendations. 

Some of the instruments, equipment, 
and techniques that are used by the en- 
gineering inspection department are 
physical testing machines, hardness 
testers, photo-microscopes, Magnaflux, 
Zyeglo, ultrasonic thickness indicators, 
electrical furnace tube calipers, gam- 
ma-radiography, X-ray, and various 
types of mechanical calipers, depth 
gages, etc. The intelligent use of these 
equipment items and techniques re- 
quires a thorough knowledge of each 
of their applicabilities and careful re- 
gard for their respective limitations. 

The engineering inspection depart- 
ment is comprised of about 85 per cent 
technical graduates and 15 per cent 
non-technical men. The inspection su- 
pervisors are, in general, assigned to 
cover an area of the refinery or a class 
of equipment within the refinery. The 
inspection engineers are assigned as 
dictated by the workload. For example, 
during a turnaround of one of our 
catalytic cracking units, about ten in- 
spection engineers are required. Fol- 
lowing that shutdown, these men, ex- 
cept those required for the engineering 
inspection report, are assigned to an- 
other unit shutdown or other inspec- 
tion work. In all inspection work in 
the refinery the engineering inspection 
department must work closely with 
the mechanical division supervisors 
responsible for the maintenance work 
and with. the operating division super- 
visors. All mechanical division main- 
tenance repair work, which is deter- 
mined by inspection must receive ap- 
proval from the operating division per- 
sonnel before maintenance work is 
started. Close coordination of the ef- 
forts of all three groups are needed 
on a large unit shutdown in order to 
insure rapid completion. 

Engineering Service Department. 
The engineering service department is 
a staff group that is available to both 


the operating and mechanical divisions 
in the refinery. The majority of its staf 
engineers are assigned to a particular 
operating unit or units, and the re- 
maining staff engineers handle such 
general assignments as spare-parts an- 
alysis, lubrication, chemical cleaning, 
materials handling, and refinery-wide 
studies.- Assignment of the staff engi- 
neers to a particular operating unit o1 
units has been found to be very de- 
sirable in that it permits these men to 
become well acquainted with the as- 
signed unit and with the personnel from 
both the mechanical and operating 
divisions associated with that unit or 
units. The work that the service engi- 
neers perform is based on requests 
from foremen in either the operating 
or mechanical division, requests by 
management, or from suggestions made 
by the service engineer. General activi- 
ties of the engineering service depart- 
ment are summarized as follows: 

Recommendations on the Selection 
of New Equipment. These recommen- 
dations may be made to the operating 
and mechanical divisions when fre- 
quent trouble or improper operation 
occurs on existing equipment, or to 
the engineering design departments 
when consideration is being given to 
purchasing new equipment or building 
a new unit. 

Performance Tests on New and Ex- 
isting Equipment. Performance tests 
to determine whether new equipment 
meets the manufacturers’ guarantees 
are made by this department, and peri- 
odic performance tests are made on 
existing equipment to assist in the de- 
termination of necessary repairs or 
reconditioning. This type of informa- 
tion is especially helpful when prepar- 
ing work lists for major unit shut- 
downs. 

Lubrication Recommendations on 
New and Existing Facilities. The en- 
gineering service department prepares 
instructions for the lubrication of all of 
the refinery equipment. These instruc- 
tions include the specifications of the 
lubricant to be used, the frequency of 
re-lubrication, the frequency of chang- 
ing the lubricant, and the type of lubri- 
cation system to be used. 

Studies and Recommendations Re- 
garding Preventive Maintenance. These 
studies are made to determine the eco- 
nomics of preventive maintenance, the 
extent to which preventive mainte- 
nance should be practiced, and the 
frequency of such preventive mainte- 
nance on our various items of refinery 
equipment such as pumps, compres- 
sors, turbines, mixers, etc. 

Investigations Regarding Causes of 
and Remedies for Excessive Mainte- 
nance on Specific Items of Equipment. 
This includes the investigation of 
equipment failures, repetitive difficul- 
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ties, etc. The recommendations may 
involve changes to the equipment, 
changes in the operation or mainte- 
nance of the equipment, or complete 
replacement of the equipment. 

The Engineering Required for Main- 
tenance Changes or Additions to Re- 
finery Facilities. This work usually in- 
volves the preparation of engineering 
drawings for such items as piping fab- 
rication, equipment relocation, vessel 
relining, etc. 

Analysis of Spare-Part Require- 
ments for New and Existing Refinery 
Facilities. The engineering service de- 
partment is responsible for the review 
and control of the spare-parts inven- 
tory at our refinery. At the present 
time they are involved in a complete 
study of our spare-parts inventories, 
their objective being to issue a replace- 
ment-parts catalog for all of our re- 
finery facilities. They make recom- 
mendations regarding the reordering 
of each item which is used and in- 
vestigate the repairability of items re- 
moved from service. 

The Development and Coordination 
of Chemical Cleaning of Our Refinery 
Facilities. Samples are obtained of de- 
posits in towers, exchangers, cooling 


jackets, etc. Where chemical cleaning 
is considered advantageous, an analysis 
regarding solubility is obtained for 
each of these samples, and the eco- 
nomics of chemical cleaning vs. me- 
chanical cleaning is developed. 

Study of Materials-Handling Prob- 
lems in the Refinery. The service engi- 
neer assigned to this work investigates 
such things as the optimum type of 
equipment to be used for a given job, 
develops estimated payoff data for 
justifying the purchase of equipment, 
and does follow-up work to make sure 
that the equipment is performing 
properly after it has been placed in 
use. This service engineer is a member 
of the plant-wide materials-handling 
committee. 

The line organization in a mechan- 
ical division is usually busy with the 
daily production problems and they 
have little time for analysis and devel- 
opment work. Our experience indicates 
that rapid advancement can be made 
only with the aid of staff technical per- 
sonnel who are free to devote their 
full efforts to the investigation and 
analysis of work in progress and to the 
planning, scheduling, and develop- 
ment of future work. 





Correlation of Manpower Requirements, Main- 


tenance Requirements, and Equipment Selection 


M. A. PAPPAS and J. S. DALTON 


STANDARD Oil Company (Ohio) 
has a refinery at Cleveland (called 
No. 1) and one at Lima, Ohio, that are 
similar. They process approximately the 
same amount of crude oil through 
typical refinery units to make products 
of the same specifications. The Cleve- 
land refinery requires about 15 per 
cent (approximately 100) more men to 
do what appears to be an equivalent 
job. 

It was natural for the management 
to investigate this difference and to try 
to reconcile it. The problem was com- 
plicated by the fact that the Lima re- 
finery had recently (1949 to 1951) 
been expanded to 3 times its previous 
size, and at the time of these investi- 
gations (1951 to 1952) was still trying 
to stabilize its operations. 


Economics Division Investigation 

First investigation made was by 
engineers in the economics division of 
the home-office operations staff. Their 
report used an economic analysis which 
employed accounting-code divisions 
normally used on the preparation of 
various operational records. Their find- 
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ings were not conclusive. 

The differences seemed to cancel 
each other and showed no scientific 
trend. Rather than answering many of 
the beliefs and notions that were held 
by interested parties, the economic re- 


port only served to add to the many 
opinions. Some of these were: 

1. The No. 1 refinery is older, and jt 
requires more men for operations and 
maintenance. It gradually has added 
men who are no longer needed. 

2. No. 1 refinery has poor topog. 
raphy. It is crisscrossed by railroads 
and public roads; part of this refinery 
is on a hill, and the remainder is in an 
old river bottom. 

3. No. 1 refinery has to deal with a 
tough CIO union, whereas Lima has 
a relatively easy job with its younger 
AFL union. 

4. No. 1 has older personnel who are 
rather routine about their approach to 
the job, whereas Lima’s fresh young. 
sters are enthusiastic. 

5. In Cleveland the refinery is just 
one more industrial outfit, whereas in 
Lima the refinery is “it.” 

6. No. 1 has a_ transportation 
problem. 


Committee Selection 

Under these conditions the manufac- 
turing-department general manage- 
ment decided to give the job of recon- 
ciliation of their differences to the plant 
managers. They, in turn, selected a 
committee which would report to them. 
The committee was to consist of re- 
finery men who would study the prob- 
lems at the refinery level, with their 
experience as a guide. 

The committee chosen was: 

Michael A. Pappas, maintenance 
superintendent, Lima (chairman). 

James S. Dalton, general super- 
intendent, No. 1 (co-chairman). 

A. E. Behn, maintenance engi- 
neer, Lima. 

R. L. Swanker, mechanical co- 

ordinator, No. 1. 

The committee consisted of person- 
nel from both refineries whose posi- 
tions were such that they were familiar 
with this particular phase of refinery 
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work. In addition, the chairman had 
worked at No. 1 from 1943 to 1949, 
and was familiar with operations at 
both refineries. Leg work in the ac- 
cumulation of data was done by A. E. 
Behn and R. L. Swanker in their re- 
spective refineries. The consolidation of 
the facts and discussions into a report 
was done by Behn. 


Basic Approach to Problem 

Initial committee meetings were de- 
voted to a discussion of how to ap- 
proach the problem. In view of the 
many beliefs and opinions expressed 
by people in responsible positions, it 
was essential that all findings be sub- 
stantiated by figures which could be 
checked. It was difficult for the com- 
mittee members to pick any particular 
avenue Of investigation, so they de- 
cided to do a fundamental comparison 
job, and then to draw conclusions or 
trends from the data compiled. In this 
respect it may be said that the com- 
mittee decided to follow a basic re- 
search approach. 

The questions to be answered were 
as follows: 

1. What are the actual manpower 
differences between Cleveland and 
Lima? 

2. Where are they? 

3. Why are they? 

There was no effort expended on 
“what to do about them.” The com- 
mittee felt that this question should 
be answered by the managements 
involved. The committee made com- 
parisons by: 

1. General categories: 

. Process men. 

. Mechanical men. 

. Engineering. 

. Industrial relations. 
. Clerical. 

Laboratory. 

. Each of the foregoing categories 
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FIG. 2. Corrected manpower compared to crude oil runs. 
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FIG. 1. Manpower differences. 





No.1 Lima Diff. 
Total refinery personnel. 765 622 143 
Contract men on 

expense work —..._.___....... 20 40 20 

785 662 123 

Items to be subtracted for 

equitable comparison 69 105 36 
Manpower corrected 

for comparison ___. 448 557 159 
Diflerence in manpower 

for similar units 159 Men 








was compared by component parts. For 
example, the maintenance departments 
were compared by the following break- 
down: 

Supervision. 

Engineers. 

Capital work. 

Filling process vacancies, va- 
cations, etc. 

e. Personal time off. 

f. Refinery maintenance and re- 

pairs. 

3. Each accounting-code division — 
such as catalytic cracking plant, catal- 
ytic polymerization plant, crude-oil 
stills, fire protection, fuel system, and 
mechanical expense — was compared 
by man-hours, dollars, overtime, etc. 

4. Each craft was compared. 

5. Each unit was compared. 


aorP 


Basis of Comparison 

The period chosen to make these 
comparisons was 1951. This was con- 
sidered a typical period. Lima had 
settled down to a relatively normal 
maintenance demand inasmuch as all 
of the units constructed during its ex- 
pansion program had been onstream 
for well over a year. The No. 1 refinery 
continued on a stabilized operation. Its 
new catalytic cracking plant had been 
onstream for almost a year. 

In the making of comparisons all 
precautions were taken to make sure 
that equivalent operations were being 
compared. Rather than to take any ac- 
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counting code or refinery subdivision 
as a basis of comparison, the commit- 
tee drew on their experience, job de- 
scriptions, operations’ manuals, and 
any other descriptive material in order 
to evaluate the requirements of any 
particular operation under study. Feed 
stocks, product specifications, recov- 
eries, losses, or any other pertinent fac- 
tors were considered and evaluated in 
the comparison of units. In cases in 
which operators did not readily lend 
themselves to comparison, no effort 
was made to evaluate them. For ex- 
ample, No. 1 makes asphalt, whereas 
Lima runs to coke. Lima has a lubri- 
cating-oil plant; No. 1 has no com- 
parable operation. In all cases the com- 
mittee was looking for differences be- 
tween operations which appeared sim- 
ilar. If the differences followed a basic 
pattern, we had an answer to our 
questions. 


Manpower Differences (Fig. 1) 

The raw difference in manpower is 
143 men. To this must be added con- 
tract men used on expense work to 
give the total men used to maintain 
and operate the refinery. From this 
total must be subtracted those men who 
do capital work and those who do work 
on operations which are not duplicated 
at each refinery. The corrected man- 
power difference is 159 men more 
which No. 1 needs to run comparable 
facilities over the requirements of 
Lima., As shown in Fig. 2, in 1951 
No. 1 ran 44,000 bbl per calendar day 
of crude oil, and Lima ran 38,500 bb! 
per calendar day. 

When corrections are made to ac- 
count for the throughput, the actual 
manpower difference is 79 men. 


Differences 


In order to determine where the 
differences are, it was decided to study 
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FIG. 3. Total operating-maintenance staffs vs. production, 
catalytic polymerization units. 
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FIG. 4. Total operating-maintenance staffs vs. throughputs, 


thermal reformer units. 


FIG. 5. Total operating-maintenance staffs vs. crude oil runs 


in crude oil and thermal cracking units. 
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FIG. 6. Total operating-maintenance staffs vs. production 


from catalytic cracking units. 


each of the unit operations and to 
compare similar operations in each 
refinery. The catalytic polymerization 
plants at each refinery are similar 
plants. They were constructed by the 
same company at about the same time. 
No. 1 has the larger plant, but the 
equipment is similar. The differences 
are only in size. 


Require Same Manpower (Fig. 3) 
For all practical purposes these 
plants require equivalent manpower to 
operate and maintain them. No. 1 
needs 3 more operators than Lima. 
This is the result of No. 1’s using a 
chief operator in its light-ends opera- 
tions, whereas Lima covers it with a 
process foreman who has additional 
duties. Lima used a larger number 
of men or maintenance primarily be- 
cause of difficulties with its liquefied- 
petroleum-gas operations. 

The thermal reformers at the two 
refineries are comparable in their op- 
erations. There is some difference in 
the equipment, but it is relatively in- 
significant. No. 1 has the larger 
capacity. 

As shown in Fig. 4, it takes 8 more 
men for Lima to do a comparable 
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FIG. 7. Comparative numbers of equipment units, catalytic 


cracking plants. 


job. The larger throughput of No. 1 
makes their’s a more economical op- 
eration. It is interesting to note that 
the total manpower is about equal — 
29 for No. 1 vs. 27 for Lima for 
equivalent equipment. Compared to 
other larger differences, this difference 
of 8 men was not considered as worthy 
of further study. 

It is difficult to compare the crude- 
oil and thermal cracking facilities of 
the two refineries. Lima runs about 
half its crude oil at conventional crude- 
oil stills, and the remainder at the 
crude-oil coker. The crude-oil coker 
also does all of Lima’s thermal crack- 
ing. In addition, Lima’s coker has a 
gas plant attached to it. At No. 1 re- 
finery, the crude-oil facilities are sep- 
arate from the thermal-cracking facili- 
ties, which are separate from the gas 
plants. In order to have a basis for 
comparison, it was decided to add 
those units together which make for a 
comparable operation. 

Fig. 5 indicates that it requires 33 
more men for No. 1 to run what ap- 
pears to be an equivalent operation. 
This is a significant difference, and 
one which the committee felt should 
be investigated if other differences did 
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not give a more readily apparent 
answer to our problem. 


Catalytic Cracking Plant 

Although the catalytic cracking 
plants were the first to be studied, they 
were left for the last in this report be- 
cause they are the biggest consumers 
of manpower, and are the most signifi- 
cant. They do an equivalent job, and 
both are considered new units of mod- 
ern design. 

For an equivalent job No. 1 re 
quires twice as many (104 vs. 50) men 
(Fig. 6). This is an astonishing differ- 
ence, and one certainly worth studying. 
At this point the question was asked: 
“Why these differences?” 


Why Differences? 

The question of topography was 
studied; the age of the equipment, plot 
plan, mechanical aids (elevators, hoists, 
platforms, etc.), assignments of op 
erating personnel (actual, and _ that 
given in the operating manuals); and 
operating details such as feed stock, 
products, temperatures, pressures, 
startup and shutdown difficulties, and 
equipment failures. None of these gavé 
any significant information. There were 















som 
for 

The 
cou! 


equi 
crac 
pum 
nace 
600 
1351 
67,5 
exch 
char 
com 
600- 
are 

com) 
com; 
to m 
paris 
reco! 
tory 
kept. 


Tur 


When 
haps 
ions ¢ 
and 
heat ; 
medic 
quire 
assum 
*She 









ulytic 


arent 


oking 
they 
rt be- 
imers 
gnifi- 
, and 
mod- 


1 re 
) men 
differ- 
dying. 
asked: 


y was 
t, plot 
hoists, 
yf Op- 
1 that 
); and 
stock, 
ssures, 
s, and 
e gave 
‘e were 








TOTAL REFINERY 


CORRECTED MANPOWER COMPARED 
TO CRUDE RUNS 


No. 1 REFINERY LIMA REFINERY 


No. 1 REFINERY 


Refinery Maintenance Symposium 





CATALYTIC 
CRACKING PLANTS 


TOTAL OPERATING AND MAINTENANCE MEN 


COMPARED TO PRODUCTION 
LIMA REFINERY 











116 
MEN 
44.000) 79 MEN 
apeoke DIFF. 
38500 557 
BPCO MEN 














PD OOOAXINQNQYNOQINOQAAS 











MOO OOOXWOMS 








104 
MEN 


64 MEN 
OFF. 


19,500 SO 
BPCO MEN 
67 MAINT. 25 MAINT. 


7 
MEN JZ nae 
V7) 








37 \ 2s 
. OPERATORS \ OPERATORS 


























FIG. 8. Maintenance and operating manpower differences, whole refinery 


and cat crackers. 


some differences, but none to account 
for the large difference in manpower. 
Then the amount of equipment was 
counted (Fig. 7). 

No. 1 has at least twice as much 
equipment as Lima does on its catalytic 
cracking plant, with the exception of 
pumps and drivers. No. 1 has 3 fur- 
naces, Lima has none. No. 1 has 95,- 
600 sq ft of exchanger surface — about 
1350 sq ft per exchanger. Lima has 
67,500 sq ft, or about 1650 sq ft per 
exchanger. The manpower per ex- 
changer is about the same. No. 1’s 
compressors are 300 hp, and Lima has 
600-hp engines; but the moving parts 
are the same, and the manpower per 
compressor almost the same. Both 
compressors require heavy equipment 
to maintain them. The foregoing com- 
parisons were made from equipment- 
record files on which a complete his- 
tory of each piece of equipment is 
kept. 


When we refer back to the original 
manpower differences (Fig. 8), it is 
evident that the corrected difference of 
79 men mostly is taken up by the 64- 
man difference between the 2 catalytic 
cracking plants. The two catalytic 
cracking plants were built to do the 
same job. One has twice as much 
equipment as the other, and requires 
twice as many men to do the job. 


Conclusion 

To the committee this was conclus- 
ive proof that equipment selection is 
of primary importance in keeping op- 
erating costs at a minimum. Other 
considerations — such as space, feed- 
stock storage, sales requirements, pat- 
ent considerations, and onstream time 
— may be determining factors, but it 
is axiomatic that the maintenance and 
operating expense will bear some direct 
relationship to the amount and type of 
equipment used. 





MAJOR UNIT TURNAROUNDS 


A. Preliminary Planning — 


ALLEN COLLINS* 


TuRNAROUND planning starts 
when a process unit is conceived, per- 
haps for budget purposes; when decis- 
‘ons are made as to process integration 


and flexibility, throughputs, refinery _ 


heat and material balances, and inter- 

mediate storage. All these matters re- 

quire downtime consideration, and an 

assumption is made early in the game 
*Shell Oil Company. 
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to the effect that the downtime shall 
be three per cent or five per cent. This 
assumption is basic in nature, and be- 
comes a binding commitment to the 
maintenance man; to him, it means the 
plant can be down two weeks or three 
weeks per year. This is turnaround 
planning in the truest sense. Be certain 
the organizational structure in the re- 
finery permits the participation of 


qualified maintenance people at this 
stage, and that it encourages mainten- 
ance men to become qualified for such 
participation! 


Getting Underway 


Turnaround planning gets closer to 
home when the unit is modeled, figurat- 
ively, and the design gets under way; 
when the overall layout is agreed upon; 
when decisions are made to valve or 
not to valve parallel exchangers; when 
matters of interchangeability and 
“spares” enter the picture; when metal- 
lurgy is considered; when _ heaters, 
machinery, controls, and gaskets 
are selected. Such decisions are crit- 
ical, of course, for they affect turn- 
around planning and costs for the life 
of the unit. This is the time, above all 
others, to induce the active and en- 
thusiastic participation of all special- 
ized organizational groups — main- 
tenance men, operating personnel, and 
engineers. It is of no matter whether 
these men are technical or non-tech- 
nical by degree or background. Unfor- 
tunately there is a natural tendency for 
practical men who have been reared 
in the field, when faced with design 
problems, to think in terms of physical 
convenience on the job, to be cynical 
about capital dollars, and to shy away 
from “front-office” activity. In the same 
sense, there is a tendency for technical 
people charged with design to hole-up 
in the office and to forget for conven- 
ience the aggravating practical experi- 
ences they themselves had in the field, 
perhaps only a few years ago. The 
problem of effectively blending prac- 
tical and technical “know-how” into 
overall plant designs is a critical one 
for management. It is a problem of 
keen, unbiased appraisal, of convic- 
tion with regard to objectives, and of 
constant organizational development. 
Success of turnaround planning de- 
pends in large measure on the effec- 
tiveness of the team effort in design, for 
no amount of planning effort can rec- 
tify original design deficiencies. 

So much for new plants! Let us get 
down to the art of planning turn- 
arounds. 


Planning Turnaround 


Fundamentally, a unit turnaround 
comprises a multitude of independently 
simple jobs related only by the fact 
that they cannot be done as the unit is 
in operation. Big turnarounds are 
deemed “fearful and wonderful” be- 


cause such a large number of indepen- 


dently simple jobs must be done con- 
currently with a common deadline, 
because there is the element of sur- 
prise when the manways or the tube 
bundles are removed, because the 
maintenance force is strained, and be- 
cause production dollars are running 
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down the drain every minute. Individ- 
ual jobs, isolated from turnaround 
conditions, would be handled as every- 
day maintenance activity; each would 
be analyzed in advance, probably by a 
technical man; each would be reviewed 
objectively with a foreman selected for 
the job, and each would be completed 
by the foreman through normal plan- 
ning methods and with a minimum of 
confusion. In a going organization 
there is no problem here! 

Let us do exactly this on our turn- 
around! The whole mysterious busi- 
ness of turnaround planning is just 
this simple; a well-informed foreman, 
assigned in advance to every known 
job — provided with the men, tools, 
and materials he requires. 

Turnaround planning can only be 
effective when those directly responsi- 
ble for it know sufficiently in advance 
what jobs are to be done, when they 
may be started, and when they must be 
finished. 1 emphasize the words “suffi- 
ciently in advance.” Decisions must be 
made in time to permit careful design, 
ordering and delivery of material, and 
an objective study of the jobs in the 
field by the foreman who will do them. 
When this is done, turnaround plan- 
ning is reduced to straightforward mat- 
ters of foremanship, manpower, ma- 
terials, and tools. 


Management Levels 

Controlling factors in planning, are 
thought to be at management levels. 
Management must encourage and in- 
sist on active long-range action on the 
part of the technical staffs in order that 
the maintenance organization may have 
time to evaluate the turnaround work 
load, recognize bottlenecks, and de- 
velop specific plans. Management itself 
must act firmly and expeditiously in 
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appraising justifications, approving 
projects, obtaining authorizations for 
expenditures, if necessary, streamlining 
red tape, and discouraging last-minute 
additions or changes. It is insufficient 
and expensive, both from the stand- 
point of morale in the field and down- 
time, to rush approvals, drawings, and 
specifications to the field by special 
messenger on the Friday afternoon 
before a week-end shutdown! Turn- 
around confusion, in the main, is the 
direct result of poor planning, regard- 
less of the reason for the poor planning. 


Refinery Organizational 
Structure 

Here are three suggestions and one 
warning involving a refinery organiza- 
tional structure that will contribute to 
good turnaround planning: 

1. Provide experienced engineers, on 
a full-time basis, on major process 
units in the field, who are to become 
intimate with the equipment involved, 
to live with the operating staff, and to 
spearhead turnaround and other proj- 
ects from conception to completion. 
Call these men “area engineers,” if you 


like. Give them freedom of action, 
and a line to management. Place the 
responsibility squarely on them to pre. 
pare justifications; to get approvals; to 
push design work and material order. 
ing; to expedite deliveries; and to pre. 
sent the individual turnaround jobs to 
the maintenance group objectively and 
in detail. 

2. Assign one man in the field to 
balance manpower loads _ between 
active jobs and proposed jobs — 
whether they be construction or main- 
tenance by nature, daily or turnaround 
by timing. Call him a “planning co. 
ordinator,” if you like. Expect him to 
participate actively in the planning of 
operations and turnarounds to the ex- 
tent that he has an intimate knowl. 
edge of relative job priorities, and let 
him live in the field and guide the 
maintenance effort. 

3. Assign a well-proven non-tech- 
nical supervisor, on a full-time basis, 
to head up all maintenance activity, 
regardless of craft, in the process-unit 
area throughout the year and during 
the turnaround. Call him the “zone 
supervisor,” if you like. His stock in 
trade is his practical judgment and 
knowledge of the unit itself, i.e.: the 
particular hazards involved; applicable 
craft jurisdictions and rules; foremen 
abilities and attitudes; the relative skill, 
and the likes and dislikes of crafts. 
men; the availability and limitations of 
tools and equipment, and the estimat- 
ing of manpower requirements. 


Conclusion 

Let me impress the point that the 
area engineer, the planning coordina- 
tor, and the zone supervisor comprise 
a turnaround team. As a team, they 
require practice to gain confidence and 
become proficient. 

Here is a warning: Do not consider 
these jobs as training jobs for young 
men gaining experience. These are key 
jobs in the maintenance organization. 
These are jobs for men. Experience 
and continuity are all-important on 
this team; for, in the final analysis, the 
responsibility for turnaround planning 
is in their hands. 





B. Refinery Maintenance During Operation 


CLAUDE H. TROTTER* 


REGARDLESS of process, the plan- 
ning for our major-unit turnarounds is 
basically the same for each major unit. 
Planning usually starts in the manu- 
facturing department. This depart- 
ment, guided by the over-all unit- 
shutdown schedule, formally notifies 


*Phillips Petroleum Comapny. 


all contributing sources that work 
items to be done during the coming 
turnaround must be submitted by 4 
specified date. Most work items ale 
received from the manufacturing, me 
chanical, process engineering, mecha 
ical engineering, and equipment Ir 
spection groups. Each contributing 
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source submits its work items in detail, 
and provides technical data, material 
specifications, and similar details. These 
items are incorporated on a consoli- 
dated work list. , 

When the work list is prepared, at- 
tention is given to proper accounting 
charges and to the grouping of items 
into the various work areas on the 
unit. Items are further segregated ac- 
cording to whether they can be done 
prior to or after the turnaround, or 
whether they must be done during the 
turnaround. Pre-turnaround jobs in- 
clude installation of temporary piping 
for chemical cleaning, erection of 
temporary scaffolding, locating of re- 
placement materials and equipment 
near their final location, and the doing 
of some actual repairs when the equip- 
ment can be made available. 

Approximately 30 days prior to the 
shutdown date a meeting is called by 
the manufacturing department. At- 
tending this meeting are heads of the 
various groups that request most of the 
work items, and other personnel di- 
rectly concerned. Each item is re- 
viewed, and it may be subject to ques- 
tion regarding concept, method, or de- 
gree. In general, it is the responsibility 
of the manufacturing department to 
approve, add, or delete items, accord- 
ing to the established condition of the 
unit and its importance to the overall 
operating situation. As a result of this 
meeting a revised and final work list 
is prepared. When the final work list 
is given to the maintenance planning 
group, the latter is also notified as to 
the estimated maximum offstream time 
permissible. The maintenance planning 
group prepares the turnaround work 
schedule from the work list. 

When it prepares the turnaround 
schedule, the planning group takes each 
item and breaks it down according to 
the order, or sequence, in which each 
of the component parts should be 
done. The craft, number of men, and 
number of hours required are indi- 
cated for each sequence. The day, shift, 
and hour for various equipment in- 
spection sequences are also included. 
“Into-shop” dates and “out-of-shop” 
dates are shown. The completion date 
for each job is indicated. In order to 
fit this data into an integrated plan, 
staffing of the “bottleneck” jobs is 
scheduled first. 

The remaining jobs are then fitted 
into the picture so as to level off the 
the day-to-day manpower require- 
ments. The “bottleneck” jobs are 
staffed on a 24-hour basis; however, 
only 10 to 15 per cent of the manpower 
is required on the night shifts. No 
overtime is scheduled, and in the event 
that the work schedule indicates the 
work cannot be completed within the 
allotted downtime, the manufacturing 
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superintendent recommends the dele- 
tion of certain items; or he recom- 
mends overtime, the obtaining of ad- 
ditional manpower, or the extension of 
downtime. These alternatives are often 
used in combinations rather than 
individually. 

When the schedule is made final, 
it is reviewed in detail with the super- 
visor in charge of the turnaround. Ad- 
ditional materials are ordered as re- 
quired. Supervisory and hourly per- 
sonnel are assigned on an area basis. 
Prior to the turnaround key person- 
nel are made familiar with the ma- 
terial and work requirements in their 
area. Drawings, prefabricated piping, 
and other materials are also handled on 
an area basis. Areas are determined 
either geographically or by work load, 
or both. 

When the unit comes offstream, the 
turnaround supervisor assumes sole 
responsibility for the execution of the 
plans as developed. He is in direct 
charge of all work and all crafts. Each 
morning he conducts a short meeting 
that is attended by key personnel. They 
review the work progress and make 
immediate decisions on items that must 
be added to, or deleted from, the work 
schedules. The turnaround supervisor 
checks to see that the planning group 
is advised as to the completion and 
staffing status of each job by 3 pm 
each day. Planners then prepare the 


next day’s work schedule for each area, 
Job staffing, shifts, craft sequence, spe- 
cial tooling, and other pertinent data 
are indicated. 

The detail of the planning employed 
may seem complex. Our experience 
indicates, however, that it is well justi- 
fied. We have staffed our planning 
group with experienced people who 
have good judgment and knowledge, 
We have a dynamic, influential plan- 
ning group. 

Probably our most noteworthy 
achievement since we started these pro- 
cedures has been a 13-day 1-hour 
turnaround (oil out, to oil in the re. 
actor) on a fluid catalytic cracking unit 
which has a design capacity of 30,000 
bbl per day, and which operates at 
37,000 bbl per day. The usual extensive 
repairs, replacements, and additions 
were involved. Extraordinary items re- 
quired- approximately 20 per cent of 
the total manpower. Approximately 
31,900 man-hours of straight time and 
8300 overtime hours were worked. Of 
the 42,000 total man-hours, 1800 were 
by contract forces. This was our first 
major turnaround involving the use of 
the afore-mentioned planning pro- 
cedures, and first major turnaround on 
this catalytic cracking unit. We believe 
we can reduce our next downtime by 
approximately two days as a result of 
the experience and know-how thus 
gained. 





C. Use of Standards to Control 


Maintenance Costs 


E. C. NEWTON* 


FirsT of all, Atlantic develops its 
“best” methods for all pertinent main- 
tenance activities, and sets them forth 
in fully documented form. Then crafts- 
men and front-line supervisors alike 
are trained in the practical applica- 
tion of these methods, so that each can 
perform his job efficiently and effec- 
tively in a standardized manner. 

Once the methods have been de- 
veloped and standardized, the next 
logical step is the development of 
realistic engineered job-times based on 
the standard methods. 

Utilizing these engineered times, a 
competent corps of maintenance en- 
gineers develops and plans all jobs to 
be done in each refinery area. Then, in 
accordance with a strict priority sched- 
ule set up by top refinery management, 
a work-control group schedules all 
available manpower on a _ plantwide 
basis. 


~ *Atiantic Refining Company. 
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Accurate and complete records 
initiated by the work-control group 
provide management with a clear pic- 
ture of work backlog, craft manpower 
avails, job manning according to pri- 
ority, adherence of line supervision 
to schedules, and the efficiency of man- 
power utilization. These data furnish 
management with knowledge of the 
volume of work performed for the 
number of maintenance dollars ex- 
pended; they highlight critical train 
ing needs, and provide a medium for 
initiating corrective action and main- 
taining a realistic cost control. 


Turnaround Example 

To illustrate the use of this stand- 
ardization technique, a refinery proc- 
essing-unit turnaround provides an ex- 
cellent example. 

During the unit offstream repaif 
period work progress is closely fol- 
lowed by zone engineers. Special at- 
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tention is given to each “inspection 
item” for which fabrication or special 
material-procurement problems are in- 
dicated for the following turnaround. 
At this time all required measurements, 
sketches, job developments, etc., are 
obtained. Also any ideas for possible 
methods’ improvement are logged for 
future investigation and exploitation. 

Immediately following the turn- 
ground the performance and man- 
power utilization are analyzed. A com- 
parison of actual vs. planned man- 
power expenditures indicates what, if 
any, corrective action is necessary 

Following this analysis and review 
the plan for the next turnaround is 
immediately begun. For this plan all 
work pertaining to the turnaround is 
divided into three classifications, viz.: 
|, pre-turnaround preparation and 
post-turnaround cleanup; 2. repetitive 
turnaround jobs; and 3. special major 
jobs. All such work is plotted on Gantt 
charts showing time requirements, 
manpower requirements by craft, and 
sequence of craft operations. 

Pre-turnaround preparation and 
post-turnaround cleanup are mainly 
routine and repetitive and can be 
charted with considerable accuracy. 

Each phase of repetitive turnaround 
work (i.e., furnace work, tower work, 
exchanger work, pump work, etc.) is 
charted in four sections: 1. work that 
is known to be required; 2. the me- 
chanical inspection work that is esti- 
mated on the basis of historical rec- 
ords; 3. the refinery-unit operator’s list, 
also estimated on the basis of historical 
data; and 4. the normal contingency 
work which develops during the turn- 
around — again estimated from past 
data. 

Each special major job, such as 
tower lining, tower-tray replacement, 
etc., is fully planned from the infor- 
mation acquired during the turn- 
around period, and is charted as a sep- 
arate item. 

Approximately one month after the 
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unit is back onstream, a list of me- 
chanical inspection items which are 
known to require attention on the next 
turnaround is made available. These 
jobs are then formally planned and 
inserted on the Gantt chart in place 
of the estimate. Similarly, about one 
month before the next turnaround, the 
operator’s repair list is made available. 
This work is also formally planned and 
inserted on the chart in place of the 
estimate. Thus, when the unit is taken 
offstream, all work is fully planned 
and scheduled (with the exception of 
contingency work which, of necessity, 
must remain as an estimate), and man- 
power allocation has been accom- 
plished in a deliberate manner. It 
should be pointed out that the esti- 
mates of mechanical inspection and 
operator’s work requirements are plot- 
ted prior to the issuance of the lists so 
that, in the event of an emergency 
shutdown of a unit, a plan is ready 
which encompasses all information 
available to date. 


Downtime * 

This procedure, stemming directly 
from the development of standardized 
methods, is being utilized fully by all 
sections of the maintenance depart- 
ment and is improving maintenance 
and construction operations. For ex- 
ample, the downtime and man-days of 
work effectively required for the turn- 
around of the Philadelphia refinery’s 
34,000 bbl per day fluid catalytic 
cracking and fractionating unit has 
been reduced consistently from 27 days 
downtime and 12,258 man-days of 
work in 1948 to 10% days and 6402 
man-days in 1953. Also it is the opin- 
ion of refinery management that the 
relatively large amount of construc- 
tion work that has been completed 
recently could not have been accom- 
plished with the same degree of effi- 
ciency without the effective manpower 
scheduling controls which this method’s 
standardization program has provided. 





D. Fluid Cat Unit Organizing-- 
Scheduling Methods 


J. T. TIPPIT* 


ExPENDITURE of manpower and 
material on the turnaround of refining 
units accounts for about one-third of 
the maintenance costs of a refinery. 
Downtime on major units is also an 
item of importance to any refinery. 
In order to realize the best returns for 
labor and materials spent on major- 
unit turnarounds, and to reduce to the 


*The Texas Company. 
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minimum the downtime on these units, 
much intensive study and planning 
must be done and a high efficiency 
rating must be maintained in the re- 
lation of manpower to work produced. 
The scope of major work on such 
turnarounds must be approved as early 
as possible so that necessary materials 
may be procured and necessary plans 
developed. Time must be allowed for 


the thorough dissemination of infor- 
mation and plans to all who are con- 
cerned with the work of the turn- 
around. Time and manpower must 
be allowed for placement of materials 
and equipment and for other nec- 
essary pre-turnaround work. Sched- 
uling of maintenance manpower in the 
Port Arthur refinery of The Texas 
Company is handled on a dual sys- 
tem, which includes a weekly and a 
daily schedule. This system allows for 
flexibility, and it has proved efficient 
since its initiation three years ago. 
Turnaround manpower is assigned by 
means of this dual system. All turn- 
around work is planned and super- 
vised by the test and inspection de- 
partment. This department is headed 
by the test and inspection engineer; it 
includes an assistant test and inspec- 
tion engineer, three job foremen, a ma- 
terial man, an equipment dispatcher, a 
head test and inspection foreman for 
each craft, and several sub-foremen in 
the larger crafts. The test and inspec- 
tion department has been in operation 
in our plant for only about eight 
months, and is the result of an in- 
tensive study and a long-felt need for 
more uniform administration of turn- 
around work. 


Information and Planning 

Planning of work to be done on any 
particular turnaround of a fluid catal- 
ytic cracking unit may begin years 
ahead of the actual turnaround. This 
is usually true of only a few of the 
major alterations or additions to the 
unit; however, because of the impor- 
tance of minimum downtime of such 
units and efficient utilization of avail- 
able manpower, practically all ordi- 
nary planning is started approximately 
six months before the turnaround. This 
allows ample time to procure materials 
and to devise detailed plans. 

A meeting, entitled “Preliminary 
Meeting No. 1,” is held approximately 
six months before the turnaround, and 
it serves as a formal starting point for 
the planning of the turnaround. The 
meeting is presided over by the plant 
superintendent, and those who attend 
include the following: 


1. The superintendent of the manu- 
facturing division. 


2. The superintendent of the con- 
struction and maintenance di- 
vision. 

3. The chief power engineer and 
the power engineer to be as- 
signed to the turnaround. 


4. The chief engineer and the de- 
signing engineer assigned to the 
unit. 


5. Representatives of the process- 
engineering group assigned to the 
unit. 
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6. The area supervisor and operat- 
ing foreman concerned with the 
unit. 


7. The chief inspector. 
8. The test and inspection engineer. 


Preceding this meeting letters are 
submitted, by all concerned, to the 
plant superintendent, and these letters 
suggest and outline desirable special 
work items. These items, along with 
the routine work lists-submitted by the 
operating and inspection departments, 
are discussed at the meeting. Other 
items may be added: and all items, 
special or routine, are placed in one 
of the three categories at this meet- 
ing. These three categories are: 1. ap- 
proved; 2. disapproved; and, 3. 
proposed. 

Following the meeting, two lists are 
prepared by the engineering depart- 
ment, vis., one of approved items, and 
one of proposed items. Work is started 
on drawings, on material procurement, 
and on detailed planning on items on 
the approved list. Various investiga- 
tions with respect to such matters as 
desirability, cost, and material avail- 
ability, are also conducted on items on 
the proposed list. 

Overall planning of the turnaround 
is based on past records, and this plan- 
ning is tempered by reason of new 
methods and equipment, and is fitted 
around special jobs and control jobs, 
whether special or routine. Control 
jobs are planned in detail from their 
inception to completion. Craft man- 
power and equipment are assigned to 
these detailed plans for each shift 
throughout the job, and material pro- 
curement and movement are coordi- 
nated by the shift. Craft foremen are 
called into detailed planning sessions 
for their estimates on manpower and 
materials, and for their suggestions of 
methods. All of this planning is 
handled by the test and inspection 
engineer. 

A second planning meeting is held 
approximately two months ahead of the 
turnaround starting date. This meeting 
is entitled “Preliminary Planning Meet- 
ing No. 2,” and the attendance is the 
same as at “Preliminary Planning 
Meeting No. 1.” Items placed on the 
“proposed list” at meeting No. 1 are 
discussed at meeting No. 2 and are 
either finally approved or rejected for 
the coming turnaround. A few other 
items thought to be advisable may be 
discussed and added at this time but, 
for all practical purposes, this is the 
last opportunity for adding special 
work items. The control jobs and the 
overall picture of the turnaround are 
briefly discussed at this meeting, and 
the total downtime is estimated as 
accurately as possible with the knowl- 
edge at hand. 
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Finalizing of the Plans 

After meeting No. 2 the additional 
approved items are followed up by 
drawings and necessary material pro- 
curement, and are fitted into the over- 
all plan. They are placed on the ap- 
proved list, and the proposed list is 
banished. If any of these newly ap- 
proved jobs are control jobs, they are 
then planned in detail, as are the other 
control jobs. 

A master plan, with estimated man- 
power requirements for the entire test, 
is prepared by the test and inspection 
engineer, with the aid of all concerned, 
and detailed plans for control jobs are 
finalized. 


Organization of Supervision 

Organizational Meeting. Approxi- 
mately two weeks before shutdown 
time a meeting is called by the test 
and inspection engineer for the pur- 
pose of organizing the turnaround per- 
sonnel, and of dispersing to that per- 
sonnel the work outline for the turn- 
around. In attendance at this meeting 
are the’ following: 


1. The engineers and job foremen 
who are to lead the work on the 
turnaround. 


2. The test and inspection craft 
foremen of all crafts, and some 
of their subforemen, whenever 
deemed necessary. 


3. The head operating foreman of 
the unit which is involved, and 
some of the unit stillmen. 


The chief inspector and assistant. 
5. The power engineer assigned to 
the turnaround. 
6. The designing engineer assigned 
to the turnaround. 


7. The truck and equipment dis- 
patcher. 


8. The material man. 


9. The safety supervisors assigned 
to the job. 


The shutdown plan is presented first, 
and a written outline is distributed to 
all concerned. This outline gives each 
step of the shutdown from the time the 
charge is cut until the unit is ready to 
work. It includes a time schedule that 
shows when and where each blind is 
to be installed. This shutdown schedule 
is discussed and, from past records and 
estimates from the foremen involved, 
the necessary craft manpower is 
assigned to the schedule. 

The routine work list for the turn- 
around is presented next. This list, pre- 
pared by the head operating foreman, 
includes routine work such as repairs 
to pumps, lines, and exchangers. This 
list is sectionalized to conform with 
the unit sections. Various phases of 
this work are briefly discussed in this 
list. 
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List of special work items is pre. 
sented next. This includes jobs for 
which blueprints or bills of materia] 
have been prepared by the engineering 
department. Corresponding blueprints 
or bills of material are issued at this 
time. Most of the foremen have had 
previous knowledge of these jobs be. 
cause any detailed plans have usually 
been made with their assistance. It js 
usually the jobs in this special category 
which are planned in shift-by-shift de- 
tail; however, the routine or regular 
jobs are sometimes planned in detail 
when they are of a control nature. As 
an example of a routine control job, 
the overall exchanger work on the unit, 
by reason of extensive repairs, may be- 
come a control job and necessitate de- 
tailed planning. Detailed plans and 
schedules, whether special or routine, 
are now distributed and discussed with 
all concerned so that each may have a 
general understanding of each step and 
know how all crafts tie together in the 
overall plan. 

The inspection department’s re- 
quirements list is distributed and dis- 
cussed. 

The power department’s work is out- 
lined by the power engineer. 

A general outline of the turnaround 
is presented by the test and inspection 
engineer who reviews the shutdown, 
and who ties the overall work picture 
together and gives the expected down- 
time for the turnaround. The assign- 
ment of job foremen and craft sub- 
foremen to various work sections of 
the turnaround is made at this time. 
This is followed by discussion and de- 
cision on pre-turnaround work to be 
accomplished in the coming weeks be- 
fore shutdown time. Pre-turnaround 
work involves such things as scaffold- 
ing (for which lists are issued), place- 
ment of material platforms, placement 
of tool and material trailers, placement 
of hoists and rigging, and the laying 
of temporary pipe lines. 

During this general summation, or 
during earlier discussion, certain “on- 
the-job” meetings are set up between 
various foremen, or groups of fore- 
men, and engineers in order to clarify 
lineups on these jobs. 

After completion of work discus- 
sions the safety supervisor or supervi- 
sors assigned to the turnaround point 
out the safety hazards of the jobs to 
be done and the physical hazards of 
the unit. Safety has already been im- 
corporated into each job lineup; how- 
ever, this part of the meeting, which 
underlines safety, is considered to be 
one of great importance, and each per- 
son may present his own thoughts on 
the safety aspects of any job and sug- 
gest safety measures for the considera 
tion of the group. 

On-the-Job Lineups. As previously 

















FAST TURNAROUND 


ON SHORT NOTICE 


Started on 48 hours’ notice . . . completed 
in three weeks .. Procon again effectively 
demonstrates its ability to combine speed 
with efficiency on this complete turnaround 
on a 16,000 B/SD UOP Fluid Catalytic 
Cracking unit at the Texas City Refinery 

of Republic Oil Refining Company. 


This is definite evidence of how Procon’s 
experience and facilities plus manpower 
and know-how are applied to insure 
minimum down-time. 


Let’s talk over your next turnaround. 
It is possible that Procon can save you 
both time and money. 


; 


foe PROCON Fey 


PROCESS CONSTRUCTION 
i111 MT PROSPECT ROAL, DES PLAINES, ILLINOIS, U.S.A. 


IN CANADA | PROCON (CANADA) LIMITED 
4O ADVANCE ROAD 
TORONTD 18, ONTARIO 
IN ENGLAND J PROCON (GREAT BRITAIN) LIMITED 
| 112 STRAND, LONDON, W.C. 2 
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mentioned, certain “on-the-job” meet- 
ings are held for the clarification of de- 
tails. For instance, the carpenter fore- 
man, along with the other foremen 
involved, is conducted to each job so 
that he may understand extent and 
type of scaffolding necessary for the 
performance of the required work. In 
addition to these special “on-the-job” 
meetings, each craft foreman is con- 
ducted over the entire unit by the test 
and inspection engineer, or job fore- 
men, for a general “on-the-job” brief- 
ing. 
Pre-Turnaround Work 

Assembly of Material. From the on- 
set of planning, procurement of mate- 
rial has been a vital phase of all 
planning. Material that is purchased 
from outside manufacturers must have 
delivery dates coordinated with the 
turnaround schedule, and material that 
is manufactured within the plant must 
be scheduled through the various plant 
shops in sufficient time to avoid any 
delays from that standpoint. The mate- 
rial man must see that all material is 
available at the time directed by the 
test and inspection engineer and fore- 
men. This material man is a super- 
visory representative of the storehouse 
department, and he is permanently as- 
signed to the test and inspection group. 

During the two weeks preceding the 
shutdown date most of the material to 
be used on the turnaround is brought 
to the unit, or near the unit, and 
stacked on material platforms or at 
other locations where it will not inter- 
fere with the operations of the unit 
and where it will be convenient to the 
job for which it is intended. Because 
of space limitations, and also for rea- 
sons of safety, certain materials cannot 
be brought onto the unit itself but must 
be held in readiness at storage points 
in the plant, and deliveries of these 
materials must be coordinated with the 
job sequence. 

Scaffolding and Other Such Work. 
The work of scaffolding the unit usual- 
ly makes up the largest part of the so- 
called preturnaround work. This work 
is considered carefully from the safety 
standpoint so that hazards of scaffold- 
ing on an operating unit are held to a 
minimum. Each scaffold is individually 
considered by the test and inspection 
engineer and foremen and by the head 
operating foreman, and only those 
scaffolds considered as not hazardous 
to safe operation of the unit are con- 
structed. Of course, the greater the 
amount of scaffolding that can be 
erected before shutdown, the sooner 
work at these particular scaffold loca- 
tions can be commenced after shat- 
down, thereby realizing a decided time 
advantage. Urgency of speed in any 
particular turnaround must be consid- 
ered in deciding on the amount of pre- 
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shutdown work of any type other than 
that work absolutely necessary for the 
shutdown itself. For those scaffolds 
whose erection is considered unsafe 
while the unit is in operation, and for 
the scaffolds to be erected inside of 
vessels, the necessary material is 
stacked near the job site or vessel man- 
ways. 

Other preparatory work on the unit 
includes placement and partial rigging 
of steam hoists and air tuggers, place- 
ment of temporary lines necessary to 
the shutdown, cleaning of the service 
air and water lines, checking of man- 
way davits, stringing of temporary 
lights, any necessary and possible lay- 
out work, cleaning of drains, marking 
of safety lanes, placement of bicycle 
racks, installation of temporary drink- 
ing-water fountains, placement of port- 
able material and tool trailers, and 
many others. 


The Turnaround 

The Scheduling of Forces. On 
Wednesday of the week preceding the 
shutdown the test and inspection en- 
gineer submits a schedule to the super- 
visor of plans and coordination, which 
outlines manpower requirements for 
each shift of the first week of the turn- 
around. These requirements have been 
collected from the shutdown plan, gen- 
eral plan, and detailed plans of control 
jobs, and they are a summarization of 
all. The supervisor of plans and co- 
ordination, who controls the schedul- 
ing of construction and maintenance 
forces throughout the plant, then 
checks these requirements against other 
demands in the plant and approves 
manpower as nearly as possible to.that 
which is requested. Turnaround man- 
power requirements are usually given 
priority over other plant manpower re- 
quests; and, for fluid catalytic crack- 
ing-unit turnarounds, these require- 
ments are met even at the expense of 
curtailing other work. 

After the weekly schedule has been 
approved, stencils are cut, and copies 
are issued (in required quantities for 
each craft) to the corresponding head 
craft foremen as a formal order for 
placing on the turnaround the indi- 
cated manpower on each shift of the 
ensuing week. Several copies of the 
complete schedule are also issued to 
the test and inspection engineer who, 
in turn, issues one to each of his assist- 
ants. The time of issuance of these 
schedules is Thursday noon. This al- 
lows Thursday afternoon and all day 
Friday to line up the manpower as 
indicated on the schedule for the fol- 
lowing week. 

Two crafts are not included in the 
approved weekly schedule, viz., the 
masonry and the welding and cutting 
departments. The head foreman of 
these two departments are given, in- 
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stead of the weekly schedule, genera] 
orders as to the number of men to be 
placed on each shift for the following 
week. These men are not assigned to 
any particular job on a weekly basis, 
but are estimated from the overall 
weekly manpower requests, and are 
assigned by the daily schedule system 
exclusively. From past experience it 
has been learned that it is not desirable 
to schedule these two crafts under the 
weekly schedule system, because need 
for this manpower is not consistent 
throughout the week. Although the de- 
mand for these two crafts on a fluid 
catalytic cracking-unit turnaround may 
be stable enough to justify placing 
them on the weekly schedule, they are 
left on a daily schedule basis through- 
out the year to maintain consistency, 

In addition to the daily scheduling 
of the aforementioned two crafts, all 
other craft weekly schedules are usual- 
ly augmented with daily schedules. This 
system gives a desirable flexibility to 
the overall scheduling plan as it main- 
tains nearly all the advantages of the 
weekly scheduling system. In order to 
maintain this flexibility, about 20 per 
cent of the strength of each craft is 
withheld from the weekly schedule. 
Daily schedules are presented to the 
supervisor of plans and coordination 
by the test and inspection engineer at 
10:00 a.m. each day and, after ap- 
proval, they are typed and distributed 
in the same manner as the weekly 
schedule at 12:00 noon. The craft fore- 
men then have the entire afternoon to 
assign manpower to this schedule for 
the next day. 

This same general weekly and daily 
scheduling routine is followed through- 
out the length of the turnaround. 

Week-end manpower requests for 
control jobs are submitted on the 
Thursday before the weekend, on a 
daily schedule basis. These requests 
must be approved by the plant super- 
intendent and, when so approved, are 
typed with the daily schedule issued 
Friday noon. Normally this schedule 
would include only those men sched- 
uled for Monday; but a special section 
is typed on this schedule to cover Sat- 
urday and Sunday work. 

Turnaround Work. The unit is di- 
vided into two work sections, and an 
engineer or job foreman is placed in 
charge of the work in each section for 
the day shift. Craft subforemen, under 
the test and inspection craft foremen, 
are assigned to each work section as 
the amount of work of their craft in 
each section dictates. An engineer or 
job foreman is placed in charge of all 
work on the 3:00 p.m. to 11:00 p.m. 
shift, and also on the 11:00 p.m. to 
7:00 a.m. shift, if work to be done dur- 
ing these periods is sufficient to war- 
rant his presence. Craft subforemen 
are also assigned, as necessary, to the 
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unit on these two offshifts so that they 
can direct the work of their particular 
crafts on these shifts. 

The test and inspection engineer di- 
rects the work of the turnaround by 
means of the engineers and job fore- 
men assigned to the various work sec- 
tions and by the test and inspection 
craft foremen. Each day, after sched- 
ules have been approved and the exact 
manpower has been determined for 
the next day, he calls in job foremen 
and engineers and, with them, writes 
out for each craft a detailed. “assign- 
ment of work” sheet which covers the 
next 24-hour period. This period in- 
cludes that day’s 3:00-to-11:00 shift, 
the following 11:00-to-7:00 shift, and 
the next day’s shift. He determines the 
exact placement of men from his own 
and from the section foremen’s observ- 
ance of job progress in accordance with 
the general plan or any of the detailed 
plans on special or control jobs. The 
test and inspection engineer and sec- 
tion foremen draw much of their in- 
formation as to proper manpower as- 
signments and work methods from the 
craft foremen on the turnaround. 

These detailed “assignment of work” 
sheets are the test and inspection craft 
foremen’s order to assign the indicated 
manpower to the jobs as listed. One 
sheet is prepared for each craft for 
each of the 3 shifts of the 24-hour pe- 
riod covered. These sheets are made 
out in triplicate—one copy for the sec- 
tion job foreman, one for the craft 
foreman involved, and one for the 
head operating foreman. The head op- 
erating foreman is furnished with these 
lists so that he may be kept informed 
of proposed work and have the neces- 
sary permits for such items as weld- 
ing, burning, and entering of vessels. 
prepared in advance of their need: 
thereby delays are avoided from this 
standpoint. 

The inspection department keeps the 
test and inspection engineer abreast of 
its inspection. This it does by issuing 
daily work sheets which list needed re- 
pairs or replacements as found by the 
department’s inspectors. These sheets 
are, in turn, issued by the test and in- 
spection engineer to the section job 
foremen and test and inspection craft 
foremen. Jobs of any consequence that 
are noted by the inspectors are called 
verbally to the attention of the section 
job foremen and test and inspection 
engineer in advance of issuance of the 
Inspection-department work orders. All 
work listed by the inspector is handled 
in the same manner as other work; 
Le., it is listed on the daily detailed 
‘assignment of work” sheets. 

Other work of a “preventive main- 
tenance” nature may be added to the 
Work lists as conditions of equipment 
on the unit indicate. An example of 
this type of work may be the installa- 
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FIG. 1. Plant management system. 





tion of “hexsteel-gunite” liners at 
points which indicate excessive wear. 
Decisions on this type of work are 
usually made by the chief inspector 
and the test and inspection engineer. 

The overall job picture is closely 
watched and directed by the engineers 
and foremen—with material and tool 
availability, efficiency, speed, safety, 
and balance of forces uppermost in 
their thoughts. The general plan and 
detailed plans are checked continuous- 
ly in order that no part of the turn- 
around work lags behind schedule. As 
the turnaround progresses, unexpected 
work of considerable magnitude may 
be revealed by inspection. When this 
work arises, it may be necessary to 
alter other work plans or actually de- 
lete entirely from the work lists other 
desirable, but not absolutely necessary, 
work in order to make manpower 
available for this unexpected work. 
Practical records of conditions noted 
during previous turnarounds tend to 
hold to the minimum this unexpected 
work. 


Records-of the condition of various 
equipment — such as line and tube 
thickness, and other items which affect 
the safety of operations of the unit— 
are kept up to date by entries at each 
turnaround by the inspection depart- 
ment. From these records replace- 
ments necessary at future turnarounds 
can be predicted with accuracy. Other 
valuable records are kept by the test 
and inspection department. These rec- 
ords include such items as total man- 
power and special and repetitive job 
manpower, condition of equipment - 
and forecast of work that should be 
done on this equipment at the next 
turnaround, and a general record of 





all work of consequence performed 
during this turnaround. 


Post-Turnaround 

Cleanup and Removal of Material. 
After the unit has been returned to op- 
eration, all left over material is re- 
moved from the storage sites near the 
unit and placed back in plant stock, al! 
portable equipment is removed, and 
the job site is thoroughly cleaned up. 
The unit itself is cleaned up before it 
is returned to operation. Any special 
equipment or leftover materials which 
are used only on this particular unit 
are returned to special storage sites in 
the plant to be utilized on the next 
turnaround. 

Post-Turnaround Meeting. All super- 
visors who took part in the work of the 
turnaround are called together shortly 
after the completion of the turnaround 
so that they can participate in this 
post-turnaround meeting. Main pur- 
pose of this meeting is to improve the 
future turnarounds, and it is during 
such meetings that perhaps the most 
important improvements in turnaround 
work are recognized and _ initiated. 
Each man present is given an oppor- 
tunity to give his view as to which 
parts of the work went well, or did not 
go well, and the reasons why. He may 
suggest changes in methods or tools, 
material, or equipment used to speed 
up or to make work more efficient. He 
may also call attention to material 
shortages and certain materials or 
equipment which may need replace- 
ment at the next turnaround. 

Records are kept of this meeting, 
and the many accepted suggestions 
which are received here are incorpor- 
ated into the plans of future turn- 
arounds. kkk 
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Industrial Cooling Towers—Part 4 
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Performance and Testing of Cooling Towers 


Standard methods of measurements of the controlling factors 
in water cooling must be followed for dependable results 


SURFACE evaporation is what main- 
tains cool water in the old-fashioned 
canvas water bag. Evaporation of per- 
spiration helps the human body to 
maintain its normal 98.5 F tempera- 
ture when the surrounding atmosphere 
is much hotter. Air is the ideal medium 
for the cooling of water. It is freely 
available in unlimited quantities; it 
serves not only to absorb the water’s 
waste heat load, but also to carry it 
away and dissipate it into the atmos- 
phere. Evaporation as a means for 
cooling water is used to the fullest ex- 
tent in a cooling tower. 

In cooling towers, the heat trans- 


HOWARD E. DEGLER* 


fer is accomplished partially by a 
transfer of sensible heat (about 25 per 
cent), which raises the wet-bulb tem- 
perature of the air; but most of the 
cooling is due to an exchange of latent 
heat (about 75 per cent) resulting from 
evaporation of a small part of the 
tower-circulating water. 


Tower Performance 
Heat Exchange Potential. The rate 
of heat transfer from the water to the 
air in a cooling tower (the water cool- 
ing effect) will be increased by: 
(1) higher velocity of air passing over 
the exposed water surfaces in the 
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FIG. 1. Typical elevation, counterflow cooling tower. 


tower; (2) more surface area of water 
being exposed to the passing air; 
(3) lowering atmospheric pressure (in- 
creasing elevation above sea _ level), 
(4) higher hot-water temperature; and 
(5) reducing water-vapor content (hu- 
midity) of the incoming air to a cool- 
ing tower. 

The physical properties of air. that 
are most important to heat removal 
with evaporative water-cooling equip- 
ment are: 

1. Wet-bulb temperature, deg F. 
Dry-bulb temperature, deg F. 
Humidity, percentage of satura- 
tion. 

Total heat, Btu per pound of air. 
Pressure, lb per sq in. 

Weight, lb per cu ft. 

. Velocity, ft per min. 

Assumptions to Simplify the Prob- 
lem. Because of the complexity of the 
theoretical analysis of cooling tower 
performance, most methods of anal- 
ysis are based upon certain assump- 
tions to simplify the problem without 
introducing errors of consequence. 
Following are threee basic assump- 
tions generally used in water-cooling 
tower analysis: 

1. Reduction in the mass of water 
due to evaporation is neglected, assum- 
ing an equal mass entering and leav- 
ing the tower. In most cooling appli- 
cations, the resulting error of this as- 
sumption is negligible but some error 
does result when a long water-cooling 
range is involved. 

2. The enthalpy (total heat con- 
tent) of any mixture of air and water 
vapor at a given wet-bulb temperature 
is assumed to be the enthalpy of a 
saturated mixture. Actually, the en 
thalphy of a saturated mixture 1s 
slightly greater than at temperatures 
less than saturation. The amount 3s 
equal to the increase in enthalpy from 
a base of 32 F to the wet-bulb tem- 
perature of the quantity of water 


Ww N 


IAMS 


*The Marley Company. 
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Figs. 1 and 2 are representative 
of results obtained in a test con- 
ducted by a major oil company 
in an area where an abnormal 
number of sludge complaints in 
domestic heating systems were 
received. 


Fig. 1 shows a typical filter ele- 
ment as removed from one of 
the heating units after running 
on untreated fuel. Fig. 2 shows an 
element at the end of a 90-day 
test period in which the same fuel 
plus Fuel Oil Additive No. 2 had 
been used in the system. 


This, and other findings in the 
test, indicated that Du Pont Fuel 
Oil Additive No. 2 acts as an 
active sludge dispersant in con- 
centrations of 20 Ibs./1000 bar- 
rels and that its use in dirty fuel 
oil systems is generally beneficial. 














Increase your heating oil market with 


DU PONT FUEL OIL ADDITIVE No. 


The prevention of filter clogging is an important If you want to insure a higher quality fuel oil for 
sales and servicing advantage . . . and customer next fall’s market, why not start by giving it added 
satisfaction is becoming increasingly important in storage stability zow with Du Pont Fuel Oil Addi- 
every heating oil market. One way of assuring this tive No. 2. 


satisfaction is in the prevention of clogged filter 


: Samples for testing in your own stocks and a de- 
screens or lines. ' 


scriptive booklet on this additive can be obtained 
To help overcome clogging, Du Pont Fuel Oil Ad- from any DuPont Petroleum Chemicals Division 
ditive No. 2 not only retards the formation of in- representative or regional office. 

soluble residues, but also reduces the particle size 

of those residues that are formed. 


Actual field tests, of which the filter elements illus- 
trated above are a part, show also that Fuel Oil 
Additive No. 2 acts as a sludge dispersant in dirty 
fuel systems and, being ashless, burns completely 
with the fuel, 


REG. u. 5, Pat.OFf. 


Better Things for Better Living 
- - » through Chemistry 


Petroleum Chemicals 


E J NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-362 

.S. z Reviona CHICAGO, ILL.—8 So. Michigan Bivd........... Phone RAndolph 6-86 

DU PONT DE NEMOURS & COMPANY (INC.) Or TULSA, OKLA.—1811 So. Baltimore Avenue......... Phone Tulsa 5-55 
Petroleum Chemicals Division * Wilmington 98, Delaware ffices: HOUSTON, TEXAS—705 Bank of Commerce Bldg. .... Phone PReston 2857 
LOS ANGELES, CALIF.—612 So. Flower St......... Phone MAdison 1691 


IN CANADA: Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alta 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bldg., 6539—Wilmington 98, De 
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WATER 


FIG. 2. Graphical illustration of mechani- 
cal integration. 


necessary to complete the saturation of 
the mixture. 

3. Each particle of water is as- 
sumed to be surrounded by a film of 
saturated air at the temperature of the 
water particle, see page C-33, March 
1954, The Petroleum Engineer. A 
more rigorous analysis would take into 
account the temperature and humidity 
gradients within the air film. The heat 
and mass transfer coefficients from the 
water to the film and from the film to 
the air would also be considered for 
a more exact analysis. The more ac- 
curate method is not generally used 
for cooling towers because of its com- 
plexity and because of the difficulty 
of obtaining the necessary test data 
to evaluate the coefficients involved. 

Mechanics of Calculation. Theoreti- 
cal calculations involved in analyzing 
cooling tower performance are based 
upon the assumption that each par- 
ticle of water falling through the tower 
is surrounded by a saturated film of 
air! at the temperature of the water 
particle. Thus, the measure of driving 
force or potential difference that 
causes the heat transfer to take place 
is the difference in heat content of the 
air mass induced through the tower 
and the heat content of the air film 
surrounding a water particle at a given 
point in the tower. 
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As the driving force (enthalpy dif- 
ference) causing heat exchange does 
not vary in a straight line relationship 
from bottom to top of a tower, it is 
not possible to obtain an accurate fig- 
ure by averaging the enthalpy differ- 
ences of the terminal temperatures of 
the air and water. It is, therefore, nec- 
essary to divide the effective volume of 
a tower into small increments of vol- 
ume and mechanically integrate the 
heat transfer as the water and air tem- 
peratures progressively change. These 
incremental volumes are usually ob- 
tained by dividing the volume into ver- 
tical columns and then subdividing the 
columns into increments of tower 
height. In a conventional counterflow 
tower, only a single vertical integration 
of a column by increments is neces- 
sary as conditions are constant across 
any horizontal section of tower. 

Counterflow Tower Calculations. In 
the theoretical analysis of a counter- 
flow tower, Fig. 1, integration begins 
at the bottom of the tower where the 
entering wet-bulb temperature of the 
air meets the coldest water and prog- 
resses upward. It is convenient to se- 
lect an increment of volume with a 
plan area of 1 ft square and a height 
such that the water falling through the 
increment will be cooled 1 F for each 
10 Btu difference in enthalpy potential 
between water and air. With given per- 
formance temperatures and water and 
air rates circulated, the basic relation- 
ships involved in the integration are 
as follows: 


Driving force (enthalpy potential = 


which is defined as: 
Btu transferred/cu ft/sq ft tower area 
Btu potential difference 

By correlating this calculated perform. 
ance requirement with experimental 
data for a given arrangement of tower 
and filling, rating factors are developed 
to facilitate tower selections. 

Crossflow Tower Calculations. The 
same basic relationships are used when 
integrating the heat transfer in a cross- 
flow tower, Fig. 3, as described for 
counterflow cooling. It is, however, 
necessary to integrate horizontally as 
well as vertically as temperatures are 
changing progressively in both direc- 
tions. This condition is illustrated by 
Fig. 4 showing lines of constant water 
temperature in a crossflow tower. 

In the crossflow tower, the water 
enters the top of each incremental 
column at the hot water temperature 
and is cooled progressively as it des- 
cends. The air enters each incremental 
volume in the outside column at the 
louvers at the wet bulb temperature, 
picking up an amount of heat during 
its horizontal travel equal to the 
amount of heat removed from the 
water during its vertical fall through 
the incremental volume. 

Calculation of the outer column is 
necessary to determine the heat con- 
tent of the air entering the next col- 
umn, with calculations beginning at the 
top instead of at the bottom as is done 
in analyzing counterflow cooling. A 
series of basic curves for various per- 
formance conditions are developed 





Enthalpy (water temp.) — Enthalpy (air temp.) 


Water temperature change = 


Heat transferred to air = Water temperature change 


By adding the degrees of water tem- 
perature change to the cold-water tem- 
perature and adding the enthalpy gain 
to the entering wet-bulb temperature 
of the air, the water and air condi- 
tions for the next increment of volume 
directly above can be obtained. The 
enthalpy for water temperature used 
in this calculation is obtained from 
tables of thermodynamic properties of 
moist air. Fig. 2 illustrates graphically 
these relationships in-the-bottom and 
next-to-bottom increments in a coun- 
terflow tower with 85 F cold water, 
70 F wet bulb, ratio of pounds water 
to pounds air (L/G) of 1.2, and an in- 
crement height such that water is 
cooled 1 F for each 10 Btu difference 
in enthalpy potential. 

By continuing the integration as 
illustrated in Fig. 2 until the given 
hot water temperature is reached, a 
unit-volume coefficient? is obtained 





Driving force 


Btu potential diff. for 1 F (water cooling) 


Lb of water 


from theoretical calculations from 
which tower rating factors are de- 
rived by correlations with test informa- 
tion from various tower arrangements. 

Effect of Entering Wet Bulb Tem- 
perature. As the driving force causing 
heat exchange from water to air is 
measured by the difference in enthalpy 
between the air and the saturated aif 
film surrounding water particles rather 
than temperature difference, the heat 
transfer rate is greater at high wet 
bulbs than at low wet-bulb tempera- 
tures. The relation of temperature dif- 
ference and corresponding enthalpy 
difference for various wet bulb tem- 
peratures is illustrated in Table 1 for 
a constant 10 F approach of cold water 
to wet bulb. 

As shown in Table 1, with a con 
stant temperature difference of 10 F, 
the enthalpy potential at 80 F is nearly 
3 times the potential at 30 F wet bulb. 
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FIG. 3. Elevation of typical crossflow cooling tower. 





Conversely, the approach of cold water 
to wet bulb can be much closer with a 
given tower at high wet bulbs than at 
low wet bulbs because of the greater 
potential driving force. Similarly, the 
ability of a pound of air to pick up 
1 F from the water is nearly twice as 
great at 80 F wh as it is at 50 F wb as 
the heat required to increase the wet 
bulb 1 F at 80 F is 1.09 Btu per pound 
dry air and at 50 F is only 0.56 Btu 
per pound of dry air. 

Outgoing Wet-Bulb Temperature. 
The temperature of the air leaving the 
active cooling tower volume can ap- 
proach but not exceed the tempera- 
ture of the hot water entering the 
tower. The amount of heat removed 
from the water is picked up by the air 
so that the out-going wet-bulb temper- 
ature may be calculated regardless of 
the type of tower when entering wet 
bulb, quantity of water and air circu- 
lated, and degrees cooling range are 
known. The total heat absorbed by the 
air in Btu per pound of dry air is added 
to the enthalpy of the entering air to 





TABLE 1. Comparison of temperature 
and enthalpy difference. 








Driving 
: Cold force 
Entering Enthalpy waterat Enthalpy (enthalpy 
air wet of entering constant ofsat. potential) 
bulb airBtu/lb 10F airfilmat Btu/lb 
deg F dry air approach c.w.temp. ~ dry air 


80 43.69 90 55.93 12.24 
50 20.30 60 26.46 6.16 
30 10.92 40 15.23 4.31 
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determine enthalpy corresponding to 
the out-going wet-bulb temperature. 
The degrees cooling range is multiplied 
by ratio of pounds water to pounds 
air circulated to obtain the heat ab- 
sorbed by a pound of air. 

enthalpy (air out)—enthalpy (air in)+- 
lb water) 

lb air) 

From the above equation it can be 
seen that for given performance tem- 
peratures and a constant water quan- 
tity circulated, the out-going wet-bulb 
temperature will be less when more air 
is introduced through the tower. 

Influence of Dry-Bulb Temperature. 
Heat exchange in a cooling tower is 
accomplished by latent heat transfer by 
evaporation, and by sensible heat 
transfer. At a given wet-bulb tempera- 
ture of the entering air, the total heat 
content (enthalpy) is constant and 
changes in the co-existing dry-bulb 
temperature merely changes the pro- 
portions of latent and sensible heat as 
illustrated in Table 2. 

As long as the entering dry-bulb 
temperature is below the outgoing wet- 
bulb temperature of air from a tower, 
the sensible heat transfer occurs from 
water to air. When entering dry bulb 
is above outgoing wet bulb, the proc- 
ess reverses and the water cools the 
air. At a given wet-bulb temperature, 
an increase in dry-bulb temperature 
decreases the proportion of latent heat 
and consequently the quantity of water 


(cooling range 





vapor in a pound of air. With less 
humidity in the entering air, a greater 
amount of evaporation occurs in the 
tower to obtain the saturation of the 
outgoing air which always results re- 
gardless of incoming air temperatures. 
The performance of a tower is, there- 
fore, not affected by ambient dry-bulb 
temperature. 

Cooling Tower Design Considera- 
tions. The heat load applied to a cool- 
ing tower determines the water-cool- 
ing range. A tower always dissipates 
all of the heat applied, and the char- 
acteristics of various tower designs 
merely determine the level at which 
heat is rejected (hot-water and cold- 
temperatures). 

With a counterflow tower, an in- 
crease in air velocity results in an 
increase in static pressure loss, so that 
increasing performance by increasing 
total air flow is economically limited. 

With a crossflow tower, the increase 
in air quantity to maintain a constant 
velocity in a tower of increased height 
is possible without increasing static 











Table 2. Proportions of latent and sensi- 
ble heats of air for same wet bulb with 
varying dry bulb temperatures. 





Enthalpy of entering air 
Btu per lb of dry air 





Entering air ——-————- 

temperatures Latent Sensible Total 
80° WB & 80° DB........ 24.47 19.22 43.69 
80° WB & 90° DB........ 22.06 21.63 43.69 
80° WB & 100° DB........ 19.66 24.03 43.69 








_————_—_—_———— 
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pressure loss. An increase in tower 
height permits a larger water quantity 
at the same performance conditions. 
It is, therefore, possible to increase 
tower capacity per pound of air with 
an increase in tower height at approxi- 
mately the same horsepower per pound 
of air on a crossflow tower. Because of 
increased static pressure, this is not 
possible with a counterflow tower. 
With a constant air rate, an increase 
in water rate results in a higher wet- 
bulb temperature of the outgoing air. 
Since the outgoing wet bulb can ap- 
proach but not exceed the hot-water: 
temperature, increasing performance 
by increasing tower height is econom- 
ically limited in a counterflow tower. 
An increase in the amount of splash 
bar surface is similar in effect to in- 
creasing tower height. Increasing per- 


formance by addition of a greater 


amount of filling is economically lim- 
ited when considered at a constant air 
velocity and may also be limited when 
considered at a constant horsepower 
input to the fan because of increased 
static pressure. 


Tower Testing 


Acceptance Tests. Acceptance tests 
to demonstrate the performance of an 
installed cooling tower may be made at 
the option of the owner under actual 
operating conditions, after notification 
of manufacturer, and in accordance 
with the previously agreed test pro- 
cedure between the two contractural 
parties. Test procedures that may be 
used are the current ASME “Power 
Test Code for Atmospheric Water- 
Cooling Equipment,” or Cooling Tower 
Institute Test Procedure Form No. 
TSC-101. 
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FIG. 4, Elevation-temperature distribution in a crossflow cooling tower. 


Scope. The test procedure described 
here covers a suggested method of con- 
ducting field tests on water-cooling 
towers to obtain the data required for 
comparison of actual tower perform- 
ance with the predicted performance 
of the tower. 

Field tests should not be required 
unless provided for in the contract 
between the purchaser and the manu- 
facturer, or by mutual agreement. 

Test Conditions. Test conditions 


’ should approach the design or guaran- 


tee conditions insofar as practicable. 
Since it is usually impossible to obtain 


these conditions during a test, the fol- 
lowing tolerances are allowable: 

1. Gpm of water, + 10 per cent of 

contract. 

2. Constant gpm during test. 

3. Average wind not over 7 mph. 

4. Ambient wet bulb, 3 F above to 
7 F below contract value, and 
trend during test 2 F. 

5. Cooling range of water, 5 per 
cent above to 15 per cent below 
contract, and variation during 
test not to exceed + 5 per cent. 

6. Water solids, below 5000 ppm. 





COLD WATER TEMPERATURE, deg. F 


1 HAH HHH 4H HH + HH 


65 - 70 75 
WET BULB TEMPERATURE, deg. F. 





a 





FIG. 5. Typical performance curves for an industrial 
cooling tower, with range as parameter: con- 80 


stant gpm and ratio. Dash line is for 17 F 
range. Triangle indicates specified conditions. 


HOT WATER TEMPERATURE, 2 


and i ratio. 





COLD WATER TEMPERATURE, deg. F. 


FIG. 6. Typical performance curves for an industrial cooling tower, 
with wet bulb temperature as parameter; constant gpm 


85 
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At the Oaks, Pennsylvania, tire and tube plant of The B. F. Goodrich Company, 
part of a $9,000,000 expansion program now in progress includes modernization. of the 
plant's power facilities. A new WICKES 2-Drum Steam Generator (shown in the blueprint) will 
help supply the steam necessary in the production of the 3,500,000 tires per year : 
at this new plant. The unit will produce 115,000 ibs. of steam per hour at 300 Ibs. pressure. 
lt is equipped with an air heater and super heater. Like so many other industries and institutions that 
depend on steam for heat and power, B. F. Goodrich knows that WICKES Boilers are a 
reliable source of low-cost steam. WICKES will design and build water tube steam 
generators for any practical size and pressure. WICKES also offers a wide choice of auxiliary 
equipment so that you get not only the best steam generator, but also the best correlated 


equipment. Consult your nearest — representative or write us today. 


OUR 100th YEAR 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION ¢ SAGINAW, MICHIGAN 
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7. Fan hp, as specified in the con- 
tract. 

Test Results Versus Specified Con- 
ditions. The wet-bulb temperature of 
the ambient air is beyond control, 
hence it must be accepted as it pre- 
vails during the test. If the test pro- 
ceeds with a set of variables different 
from the specified conditions, methods 
for reducing the obtained results to the 
specified conditions must be available. 
Simple analytical expressions for such 
reductions are not available for water- 
cooling towers. Also, reductions to 
specified conditions (due to changes in 
temperature, water flow, and air flow) 
depend upon the design of the tower, 
and can be made only with the help of 
curves obtained experimentally for 
each design. 

Predicted Performance Zone. The 
comparison of test results to con- 
tractural conditions may be made by 
specifying that the manufacturer pro- 
vide a guarantee of tower performance 
that will not be limited to one set of 
design conditions, but that the specified 
point be extended into an equivalent 
predicted performance zone. The scope 
of this zone would be limited so that 
each point, representing a different set 
of test conditions, can be considered 
as equivalent to the performance at the 
specified point. 

Limitation of the predicted perform- 
ance zone could be as follows: 


1. Gpm of water, + 10 per cent of 
specified flow. 

2. Cooling range of water, 5 per 
cent above to 15 per cent below 
range, but at least 2 F above to 
4 F below specified range. 


3. Ambient wet bulb, 3 F above to 
7 F below design wet bulb. 


The form of the tower performance 
zone could be represented either in 
tabular or graphical form. If the 
graphical form is preferred, it is rec- 
ommended that it be restricted to two 
sets of predicted performance curves 
as shown in Figs. 5 and 6; these groups 
of curves are typical for a tower with 
specified conditions of 102 F hot water, 
85 F cold water, and 75 F ambient 
wet bulb. 

As the tower performance curves in 
Figs. 5 and 6 are drawn for constant 
flow of circulating water, a method of 
interpolation to the actual measured 
flow is desirable. For units where the 
water flow can be controlled a single 
group of curves for 100 per cent flow 
would be adequate. But where such 
flow control is not available, it may be 
desirable to obtain additional perform- 
ance curves for 90 and 110 per cent 
water flow. 

Required Test Data. The data that 
are desired during an acceptance test of 
a cooling tower depend upon the type 
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of equipment and the desires of the in- 
terested parties. The air conditions 
should be considered satisfactory when 
the fan blades are operating at con- 
tractural speed and the blades uni- 
formly pitched to utilize the fan horse- 
power specified in the contract. 





Before starting a test, tower operat- 


ing conditions should be adjusted to 
approximate the specified conditions 
insofar as practicable. During the test, 
the tower should be clean and reason- 
ably free of scale, mud, algae, and oil. 
The hot-water distribution should be 
equalized for all parts of the tower. 
Tests should be made during the day- 


light hours, fair weather, and with 
tower in operation at test conditions 
for sufficient time prior to start, to 
assure stable conditions. The date and 
duration of test, as well as number and 
frequency of readings, should be agreed 
upon by the interested parties; accep- 
tance tests should be made within six 
months following tower installation. 

The following test data may be con- 
sidered as sufficient for the determi- 
nation of tower performance: 


1. Circulating hot-water rate, gpm. 


2. Temperature of hot water enter- 
ing the tower. 


3. Temperature of cold water leav- 
ing the tower. 


4. Wet- and dry-bulb temperatures 
of the ambient air as measured 
on the windward side of the 
tower. 


5. Velocity and direction of the pre- 
vailing wind. 

6. Blowdown water rate, gpm. 

7. Blowdown water temperature. 

8. Make-up water rate, gpm. 

9. Make-up water temperature. 

0. Power input to fan motor (s), hp. 

1 


Total pumping head, ft water 
above basin curb. 


12. Atmospheric pressure. 

13. Dissolved solids in circulating 
water, ppm. 

14. (Optional) Air flow rate through 
tower: 


Methods of Measurement of Tower 
Test Data. Instruments used for meas- 
urement of the ambient wet and dry- 
bulb temperatures should be taken in 
the shade, on windward side of tower, 
approximately 5 ft above ground and 
not less than 50 ft (nor more than 100 
ft) away from the nearest point of tower 
structure. 

The muslin wick covering the bulb of 
the wet-bulb thermometer should be 
cleaned by washing or boiling to re- 
move sizing; it should be a snug fit over 
the bulb and extend at least one inch 
over the stem. A new wick should be 
used for each test. For wet-bulb tem- 
peratures of 60 to 80 F the air velocity 








over the bulb should be about 1000 








fpm. Distilled water at approximately 
the wet-bulb temperature should be 
used to wet the wick. 

Measurement of circulating water 
flow should be made in the piping lead- 
ing to the tower, this is usually done in 
the risers to the tower with pitot tube 
traverses as Outlined in Part 1 of the 
ASME Report of Fluid Meters. Any 
other method of water flow measure- 
ment mutually agreed upon by the pur. 
chaser and the manufacturer may be 
used. 

Mercury-in-glass thermometers are 
preferred for water temperature meas- 
urements; these should have gradua- 
tions etched on the stem and graduv- 
ated in 0.20 F, with an accuracy of 
+ 0.1 F. Bare thermometers should be 
inserted either into the water stream 
or in mercury-filled thermometer wells 
that project into the pipe a distance at 
least one-fifth of its diameter. All ther- 
mometers used in the test should be 
calibrated either for partial or full 
immersion. 

If measurement of air flow through 
the tower is desired, a traverse of air 
velocities may be made across the fan 
exit of the unit. The instrument pre- 
ferred is the rotating vane-type ane- 
mometer, although by mutual agree- 
ment other types of air-flow measuring 
devices may be used. Since the direc- 
tion of air flow is not necessarily nor- 
mal to the plane of the area traversed, 
the anemometer readings should be 
corrected for the “angle of yaw.” 

Power measurements (electrical or 
mechanical) should be made in accord- 
ance with appropriate codes, and de- 
termined as power input into the mo- 
tors (or prime movers). Before start- 
ing an acceptance test the fan blades 
should be adjusted (pitched) so that the 
motor drive will take the specified 
power. 

The methods of measurement, the in- 
struments including their installation, 
calibration, use, and their degree of ac- 
curacy, and the methods of computa- 
tion, are all covered by appropriate 
codes of the ASME and other recog- 
nized societies. The application of these 
codes to the testing of cooling towers 

primarily involves considerations of the 
location of the required instruments. 
Calculation of results is similar to other 
heat transfer and power computations 
and the items to be included should be 
mutually agreed upon by the purchaser 
and manufacturer. 
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North Dakota and Montana 





Characteristics of Petroleum 
From Williston Basin Fields 


These crudes possess peculiar individual properties 


that make them potentially useful for several 


products as shown by these studies 


W. J. WENGER and W. J. LANUM 


AN important oil find was made in 
North Dakota in the Williston struc- 
tural basin in 1951 when the Beaver 
Lodge field was discovered. It is im- 
portant because of its size and because 
it is the forerunner of development of 
a large new oil-producing area. The 
basin is in western North Dakota, east- 
€m Montana, northwestern South 
Dakota, and southern Saskatchewan 
and Manitoba in Canada. The arbitrary 
boundaries of the basin are shown in 
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Fig. 1. The discovery at Beaver Lodge, 
the first oil found in North Dakota, was 
antedated by showings of oil in wells 
drilled in eastern Montana and by the 
discovery of the Daly (Virden) field in 
Manitoba. Gas was discovered in the 
Cedar Creek gas field many years ago. 
The discovery of other new fields in the 
basin since 1951 clearly indicates the 
possibility of large production for the 
area. 

Samples of crude oils from Canadian 





P 200. 


fields were not obtained, and this dis- 
cussion is limited to analyses of oils 
from North Dakota and Montana. The 
oils discussed in this report were pro- 
duced from limestone formations of 
Mississippian, Devonian or Silurian, 
and Ordovician time periods. There 
seems to be a present uncertainty as to 
the demarcation between Devonian, 
Silurian, and Ordovician time periods 
within the basin, and productive for- 
mations listed in this report are pre- 
sented as they have been interpreted by 
the operators. 

For the Williston Basin the Missis- 
sippian formations are the youngest 
known to contain commercial concen- 
trations of oil, and the Ordovician for- 
mations are the oldest. In neighboring 
areas of the Rocky Mountains, com- 
mercial oil production has been ob- 
tained from formations of Tertiary, 
Cretaceous, Jurassic, Triassic, Permian, 
Pennsylvanian, and Mississippian time 
periods, listed in the order of descend- 
ing geological time. These neighboring 
areas have not shown commercial con- 
centrations of oil in formations of De- 
vonian, Silurian, and Ordovician per- 
iods. Two fields in Wyoming produce 
oil from formations of the Cambrian 
period, older than the Ordovician. 

Since 1951, 21 oil samples, repre- 
senting 18 fields, have been analyzed 
by the Bureau of Mines routine 
method? at the Petroleum and Oil-Shale 
Experiment Station, Laramie, Wyo- 
ming. Data from these analyses have 
been studied, summarized, and com- 
pared with analyses of more familiar 
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Taylor Flow Transmitter gives you 


MANY OUTSTANDING ADVANTAGES 


HE Taylor Transarre* Differential Pres- 
sure Transmitter gives you many very de- 
sirable features, in addition to the inherent ad- 
vantages of a force-balance instrument such as: 
mercuryless; simplified installation and piping; 
seal pot elimination; lightweight, etc. ‘These extra 
features, indicated on the picture below, mean — 
yw Increased flexibility yy Easier maintenance 
vx Rugged dependability >< Reliable accuracy 


1. Purge connections 
keep body swept clean. 


2. Self draining and venting 
—simplifies installation and 
maintenance and maintains 
accuracy because gas or liq- 
uid will not collect in lead 
lines. 


3. Easy mounting—top, 
side or bottom. 


About half of your instrument problems are 
connected with flow. Here is an instrument that 
will solve them—and many others requiring 


differential pressure measurement and trans. 


mission. 


Call your Taylor Field Engineer for full informa- 
tion, or write for Bulletin 98226. ‘Taylor Instrument 


Companies, Rochester, N.Y.; ‘Toronto, Canada. 


6. Fast and simple range change—in a matter of minutes 
by adjusting sliding pivot for new values, 









5. Suppression available to 
70" water for liquid level ap- 
plications. 





4. Self contained linear dampener. No 
mess, no fuss: factory filled. 


Taylor Lustrumenls MEAN ACCURACY FIRST 
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crude oils. Locations of Williston Basin 
oil and gas fields are shown in Fig. 1. 
Only the oil fields discussed are shown. 
Some of the most recently discovered 
fields are not shown. 

Most of the Montana fields are along 
the Cedar Creek anticline. Most of the 
North Dakota fields are along the Nes- 
son anticline. Oils produced from Nes- 
son anticline fields generally are lighter 
in color than those from the other areas 
in the basin. 








General Characteristics 


Table 1 illustrates data obtained in 
the course of a Bureau of Mines rou- 
tine analysis and also presents geologi- 
cal and other data that identify the oil. 
It is beyond the scope of this report to 
present complete analysis reports of all 
oils studied, but their data are sum- 
marized in Table 2. Nitrogen contents, 
which are not included in the routine 
analysis method, have been added to 
Table 2. 











One desirable feature of these oils is 
the predominantly high API gravity, 
especially among oils produced along 
the Nesson anticline (items 12-18 and 
21). Gravities are slightly lower among 
the other oils (items 1-11 and 19-20). 
With only one exception, all Nessor 
anticline oils were transparent, as in- 
dicated by the NPA color values. Oil 
from East Tioga (item 15) was brown- 
ish green. 

Another feature of Williston Basin 
oils is their low pour-point values. 
















































are ——— ree ge Paraffin wax is present in all the oils 
hat TABLE 1. Routine analysis of crude oil from Madison limestone, Beaver Lodge field, but is not excessive. The low pour 
a ‘ Pha ° é 
Williams County, North Dakota. points indicate that wax concentrations 
ing Identification General characteristics are not high enough to be a problem in 
Sample PC-52-240 BN NOS 5 5:s:0:0:5.0'ss 5's cateas cmivnme vied 0.810 transportation by pipe line. 
ins- eevee Lodge field PNM ine lecica:s car oscuie bias connate sone 432° on : lineman aaa 
Madison ——_— Sulfur, per cent........ Silene eee wees 0.24 Carbon-residue values that indicate 
8490-8512 Pe NINES ocho os. csisea cms hands eens 5 th f hal b ; 
Williams Fett North Dakota Os cakeees uA ctnn ions n recenn'ed+s N.P.A. 7 € presence of asphalt may be corre- 
CNE \ SE X& Bee. 16, T. 156 N., R. 95 W. Viscosity, SUS at 100 F, sec................ - lated with the color of the oil. The oils 
Distillation, Bureau of Mines routine method. with darker colors have higher carbon- 
ma- Stage 1-Distillation at standard pressure, 760 mm Hg absolute residue values and therefore greater 
First drop, 27 C (81 F) m amounts of asphalt. Beaver Lodge oil 
Cut at Specific API Aniline 8.U. Cloud : ° ; : 
ent Fraction —————_—_— Sum gravity. gravity, point, viscosity, _ test, (item 21), with a carbon residue of 0.1 
d number — "ae wey oy peo : ; Cl = degC 100 deg F per cent, was the lightest in color, while 
— 2 75 167 4.0 7.6 668 80.3 6.5 oils from Pine and Little Beaver, with 
3 100 212 7.4 15.0 .718 65.6 20 51.0 : = 
: 4 357 37 93°7 748 57:7 38 45:2 carbon residues of 6.9 and 8.8 per cent, 
5 150 302 6.6 30.3 . 766 53.2 27 46.0 were darkest. 
S$ COC RDO Nit tages shown in Tabl 
7 200 9 ; itrogen percentages shown in Table 
nutes 8 225 437 52 47.4 1808 «= 44.7 25 62.2 -"tttleihg 8 ” 
9 250 482 5.5 52.9 818 41.5 27 66.7 2 range from 0.004 for Beaver Lodge 
10 275 527 6.4 . 59.3 88.2 30 0.1 Devonian (or Silurian) oil (item 21) to 
Stage 2-Distillation continued at 40 mm Hg absolute 0.194 for oil from Little Beav “ 
11 200 392 5.3 64.6 0.857 33.6 37 74.6 37 15 ° S eaver field 
12 225 437 4.4 69.0 865 32.1 37 80.0 48 35 (item 10). These two oils also represent 
13 250 482 4.8 73.8 .875 30.2 8 83. 59 55 . : ’ 
le to 4 275 527 45 78.3 ‘888 27.9 41 87.5 84 70 es extremes in ee values. 
. 300 572 5.4 83. 893 27.0 41 95.1 150 90 itrogen contents of crude oils can be 
ie a a 13.7 «97-4 = 931 20.5 — (09.2 a alle weill d pe “- 
Carbon residue of residuum, 2.7 per cent; carbon residue of crude, 0.4 per cent. correlated with car on-resi ue values.‘ 
= In other words, the higher the asphalt 
LS ne content of an oil, the greater amount of 
Per cent Specific gravity Deg API Viscosity nitrogen present. 
INO Se. ocean nem ars Goan aneeen sen 15.0 0.686 74.8 A ” 
Total gasoline and naphtha. ERO 42.2 739 60.0 Both high and low-sulfur oils are 
— euetmaeaie aan “$49 35.2 are ee 
Nonviscous lubricating OA 9.6 .868-. 889 31.5-27.7 50-100 jority of the oils listed in Table 2 are 
Medium lubricating distillate.................... 6.5 .889-. 895 27.7-26.6 100-200 J 7 4 : are 
Viseous lubricating distillate os 32 mat aa Above 200 in the low-sulfur classification (0.50 per 
SE oles caoe ee 5 oe a : — ° as . 
Distillation loss... .............000-. es 2.6 = ‘me “ cent and less). All Nesson anticline oils 
TABLE 2. Summary of information on crude oils from the Williston Basin in North Dakota and Montana. 
Part 1. Summary of data showing sources and general characteristics of samples. 
Carbon 
Geological time period Viscosity Pour residue, Nitrogen, Sulfur, 
State and and production Gravity, at 100 F point weight weight weight 
Item Field County formation! Depth, feet deg API Color? 8.U. sees. deg F per cent per cent per cent 
Montana 
Mississippian 
1 East Poplar Roosevelt ‘harles 5,648-— 5,680 40.2 br. gr. 37 15 0.7 0.028 0.33 
2 East Poplar Roosevelt Madison 5,799- 5,827 39.6 br. gr. 38 <5 9 .030 32 
3 Richey Dawson Charles 7,183- 7,275 38.8 d. gr. 38 10 1.2 .040 53 
4 West Poplar Roosevelt Charles 6,176- 6,184 39.6 br. gr. 35 <5 9 032 35 
5 row Dawson Madison, Charles 7,902- 7,914 32.1 br. blk. 44 25 3.4 .093 97 
Devonian 
6 Southwest Richey McCone Devonian 9,090- 9,145 48.5 gr <32 <5 5 015 17 
Ordovician 
7 Deer Creek Dawson Red River 9,957-10,073 41.9 br. gr. 38 <5 1.5 051 12 
8 Glendive Dawson Stony Mt., Red River 8,740— 9,155 38.8 br. blk. 40 <5 2.6 .060 19 
9 Glendive Dawson Red River 8,970— 9,060 37.4 br. blk. 71 <5 3.7 085 12 
10 Little Beaver Fallon Red River 8,313- 8,525 29.7 blk. 82 <5 8.8 194 57 
ll ine Wibaux Red River 8,910- 8,970 33.8 blk. 55 <5 6.9 123 36 
North Dakota iy 
Mississippian 
12 Beaver Lodge Williams Madison 8,490- 8,512 43.2 NPA7 35 <5 4 .018 24 
13 Charlson McKenzie Madison 8,998- 9,042 43.0 NPA6 33 <5 4 .024 a 
3 14 Croff McKenzie Madison 9,515- 9,570 41.9 NPA 6 34 <5 3 .016 .50 
er. No 15 East Tioga Mountrail Madison 8,364— 8,386 37.2 br. gr. 37 15 15 056 80 
16 Keene McKenzie Madison 9,066- 9,110 43.6 NPA5 33 <5 3 .019 20 
17 South Beaver Lodge Williams Madison 8,674- 8,762 43.0 NPA7 33 <5 4 028 24 
18 Tioga Williams Madison 8,258- 8,290 41.3 NPA 8 35 <5 5 .016 31 
19 Northeast Landa Bottineau Madison 3,072- 3,081 36.8 br. blk. 38 20 2.7 .087 71 
20 North Westhope Bottineau Madison 3,268- 3, 275 34.6 br. blk. 42 20 3.7 .101 91 
Devonian or Silurian 
21 Beaver Lodge Williams Jefferson (?) 11,630-11,660 53.0 NPA4 <32 <5 1 004 <10 
‘All production formations are limestones. 
? Colors of crude oils are designated by following abbreviations: br. gr. brownish green; d. gr., dark green; br. blk., brownish black; gr., green; blk., black; and NPA numbers, transparent oils. 
* Carbon residue values were determined by the Conradson method, A.S.T.M. Designation Dis9-46. 
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(items 12-18 and 21) are in the latter 
classification, with one exception, item 
15 or East Tioga field. All Nesson anti- 
cline oils were “sour” due to hydrogen 
sulfide while those from the other areas 
were “sweet.” Oils from Woodrow, 
Northeast Landa, and North Westhope 
fields (items 5, 19, and 20), however, 
contained the highest percentages of 
sulfur. 

In Table 2 data have been arranged 
according to geological time periods of 
the productive formations as well as ac- 
cording to states. This arrangement 
shows that nearly all oils in the high- 
sulfur classification (over 0.50 per cent) 
are from formations of the Mississip- 
pian period with Little Beaver oil (item 
10) the only high-sulfur oil from a for- 
mation other than Mississippian. There 
appears to be a trend for sulfur con- 
tents to be lower in the area as the pro- 
ductive formations are older in geologi- 
cal time; however, the number of pro- 
ductive horizons or formations is too 
limited at this stage of development to 
show a positive trend. 

In neighboring structural basins of 
the Rocky Mountain region there is a 
definite trend toward high-sulfur oils in 
productive formations that are older 
geologically. With only rare exceptions, 
low-sulfur oils are produced from for- 
mations of the Tertiary and Cretaceous 
periods in the Powder River Basin? 
and Big Horn Basin in Wyoming and 
Montana; the Wind River Basin in 
Wyoming; the Julesburg Basin* in Colo- 
rado, Nebraska, and Wyoming; the 
Green River Basin in Wyoming and 
Colorado,‘ and the Uinta Basin in Utah 
and Colorado.‘ In some of these same 
areas, high-sulfur as well as low-sulfur 
oils are encountered in Jurassic and 
Triassic formations. Oils from forma- 
tions of Permian, Pennsylvanian, Mis- 
sissippian, and Cambrian periods, how- 
ever, are predominantly in the high- 
sulfur classification. A large proportion 
of Permian, Pennsylvanian, and Mis- 
sissippian oils from the Big Horn, Pow- 
der River, and Wind River basins are 
typical black oils (defined as contain- 
ing 2 or more per cent sulfur, 5 or more 
per cent carbon residue, and having 


gravities of 26 deg or less API). Typical - 


black-oil production has not yet been 
found in the United States portion of 
the Williston Basin. Occurrence and 
properties of Williston Basin oils ap- 
pear to follow a different pattern from 
those of the Rocky Mountain basins. 


Correlation Index® 

Correlation-index or C. I. values of 
analysis fractions of crude oils indicate 
types of hydrocarbons in the fractions. 
They are functions of specific gravity 
and boiling range of the fractions. The 
values are not quantitative but are use- 
ful for comparison of crude oils, and by 
comparison are capable of revealing 
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concentrations of either paraffin hydro- 
carbons or aromatic and naphthene hy- 
drocarbons. Straight-chain paraffins 
have a C. I. value of 0, while benzene 
has a value of 100. Values of mixtures 
of paraffins, naphthenes, and aromatics 
will range from 0 to 100 depending on 
concentrations of the various com- 
ponents. 

A crude oil may be classified as be- 
ing paraffinic or naphthenic by com- 
paring C. I. values of its analysis frac- 
tions with those of oils known to be 
paraffinic, naphthenic, or intermediate. 
A correlation-index curve is formed by 
plotting C. I. values against analysis- 
fraction numbers, and the curve may 
be compared to curves of other oils. By 
comparing these curves, some similari- 
ties and dissimilarities of oils are ob- 
vious at a glance. Oils with similar gen- 
eral characteristics, such as sulfur, 
gravity, carbon residue, pour point, 
etc., often have similar C. I. curves. 

Fig. 2 illustrates the C. I. curve for 
Williston Basin oils and compares them 
to three curves of well-known oils from 
other parts of the United States. Brad- 
ford, Pennsylvania, oil, produced from 
a Devonian sandstone formation, is 
paraffinic; Kilgore, Texas, oil is inter- 
mediate; and Spindletop, Texas, oil is 
naphthenic. By ignoring minor differ- 
ences, most oils from Mississippian for- 
mations in the Williston Basin are com- 
parable to the oil from Kilgore, and 
one Devonian or Silurian oil (Curve 
13) is very similar to that from Brad- 
ford field. 

Two bands of curves are shown in 
Fig. 2. These represent the greatest 
concentrations of curves in which cases 
the curves were too numerous to be 
distinguished from one another. They 


are characteristic of the majority of 
oils from each of the two groups of 
productive formations. The band be. 
tween lines 1 and 2 represents Missis- 
sippian formations, and that betweep 
lines 9 and 10 represents oils from 
Devonian or Silurian and Ordovician 
formations. Curves that are only partly 
included in these bands are shown in- 
dividually as deviations. 

In the gasoline and naphtha boiling 
range (analysis fractions 1-7 inclusive), 
the Mississippian period oils show ap- 
preciable concentrations of ring con- 
tent, indicated by the relative positions 
of the curves on the C. I. scale. Most 
oils from the other group of formations 
show no indication of aromatics or 
ring content and are more paraffinic 
than Bradford, Pennsylvania, oil in this 
boiling range. In the kerosine and gas- 
oil range (fractions 8-12 inclusive), the 
Mississippian period oils are intermedi- 
ate, and the other group is paraffinic. 

In the lubricating-oil boiling range 
(fractions 13-14 inclusive), nearly all 
curves representing the Devonian or 
Silurian and Ordovician oils show a 
sharp increase in C. I. values. The as- 
phalt concentrations in these particular 
oils apparently influenced the C. I, 
values. Curve 11 represents oils from 
Little Beaver field, which had a carbon- 
residue value of 8.8 per cent or con- 
tained the greatest amount of asphalt. 
Curve 13 represents one of the oils 
from Beaver Lodge field, which had a 
carbon-residue value of only 0.1 per 
cent and is the lowest on the C. I. scale 
in the lubricating-oil range. Curves 3, 
4, 5, and 6 represent Mississippian 
period oils, whose C. I. values in the lu- 
bricating-oil range appear to have been 
influenced slightly by asphalt in the 








TABLE 2. Summary of information on 


crude oils from the Williston Basin North 


Dakota and Montana.—(Continued) 
Part 2. Summary of analytical and computed data. 





Volume percentages of 











} Fractions Residuum Correlation-index averages Specific 
1-3 ine. 8-12 inc. 13-15 inc. of fractions gravity 
(light 4-7 ine. (kerosine (lubricating 0 
Item gasoline) (naphtha) and gas oil) oil)4 4-7, ine. 8-12, inc. 13-15, inc. residuum 
Montana 
Mississippian formations 
1 9.1 25.0 t 17.1 17.7 19 29 39 0.939 
2 8.4 25.4 29.5 17.8 18.7 19 29 39 .939 
3 12.3 23.1 25.9 16.2 20.7 27 32 42 953 
4 11.5 27.8 27.4 15.7 16.5 28 32 40 942 
5 10.2 19.8 26.6 16.0 25.4 31 38 53 993 
Devonian 
6 15.2 ‘ 35.2 10.5 CP 16 20 40 942 
Ordovician formations 
7 9.3 21.6 36.0 13.8 17.6 13 20 39 949 
8 7.5 20.2 31.8 14.6 24.3 13 20 38 .961 
9 8.3 19.9 33.0 13.8 24.0 14 21 40 975 
10 6.1 15.3 27.9 13.2 35.5 12 23 50 1.017 
ll 6.7 18.0 28.6 13.7 31.2 10 20 40 1.002 
North Dakota 
Mississippian formations 
12 15.0 7. 26.8 14.7 13.7 26 31 40 .931 
13 14.9 28.2 29.6 13.4 12.3 26 31 42 .926 
14 14.4 29.8 24.1 14.0 16.3 28 31 40 .923 
15 12.2 23.5 27.9 16.1 18.7 30 36 48 . 967 
16 15.7 28.2 28.2 13.1 13.3 26 31 40 .922 
17 15.0 27.4 28.2 14.3 13.2 30 31 41 929 
18 12.9 27.8 27.2 15.3 15.2 26 31 41 934 
19 11.8 23.0 31.6 15.9 15.7 26 36 52 993 
20 10.2 22.3 27.0 15.7 23.3 26 34 47 992 
Devonian or Silurian 
21 20.7 36.3 26.0 10.0 6.3 20 19 24 898 
4 Approximate 
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7 SOUTH BEAVER LODGE 13 BEAVER LODGE 
8 EAST POPLAR (MADISON AND CHARLES 


LIMESTONES) 


FIG. 2. Correlation-index curves for Williston Basin crudes, compared to similar 


curves of typical paraffinic, intermediate and naphthenic crudes. 


crude oils. They represent oils with the 
higher carbon-residue values among the 
Mississippian formations. The band 
(lines 1-2) represents Mississippian oils 
with lower carbon-residue values. 

Correlation-index curves of Missis- 
sippian period oils from Williston Basin 
fields are not similar to those of oils 
from similar formations in neighboring 
structural basins in the Rocky Moun- 
tain region.? Oils from Permian, Penn- 
sylvanian, and Mississippian forma- 
tions in these other areas are generally 
more paraffinic in the gasoline range 
and contain more asphalt. Their C. I. 
values seldom indicate aromatic con- 
centrations in the gasoline, and they 
are usually higher in the lubricating-oil 
range. C. I. curves of Williston Basin 
oils from Mississippian formations 
show more resemblance to those of 
Cretaceous oils produced in other areas 
outside of the basin. 


Utilization 
Some qualities of crude oils may be 
Predicted by study and comparison of 
their correlation-index curves. For in- 
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stance, plateaus or peaks on the curves 
in the gasoline range, followed by de- 
clines, indicate concentrations of aro- 
matic hydrocarbons; therefore the oils 
might be valuable sources of aviation- 
gasoline base stock, high-quality motor 
fuel, and toluene or other aromatic hy- 
drocarbons. If the peak value for analy- 
sis fraction 4 is over 28, the oil may be 
considered as a source of aviation base 
stock.® If the value is over 30, the oil 
may be a good source of toluene. Five 
oils have values of over 28. Oils from 
Woodrow and South Beaver Lodge 
have values of 34 and 35 (Curves 6 and 
7). East Tioga is 31 for fraction 5 
(Curve 3). West Poplar and Richey both 
have values of 29. Although values for 
the remaining Mississippian period oils 
are 28 and less, they should be high 
enough for preparation of good-quality 
straight-run motor gasoline. Two oils 
from the second group of formations 
show aromatic concentrations of low 
magnitude (Curves 12 and 13). They 
are from Southwest Richey and Beaver 
Lodge fields and are from either De- 
vonian or Silurian formations. All 


Ordovician oils are very paraffinic in 
the gasoline range and therefore should 
be good sources of solvent and cleaning 
naphthas. 

All oils from the Devonian, Silurian, 
Ordovician group of formations should 
be excellent sources of kerosine and 
diesel fuels if pour point requirements 
can be met. All are quite paraffinic in 
the kerosine and gas-oil range. Paraffin 
hydrocarbons contribute to the burning 
quality of kerosine and to the cetane 
ratings of all grades of diesel fuels. 
Paraffinic oils have been considered 
generally to be the better source of 
lubricants. The Devonian or Silurian oil 
from Beaver Lodge field (Curve 13) 
should be the best source for that 
reason. 

- Analyses of two of the crude oils in- 

dicate possibilities of their utilization 
as sources of asphalt. They are from 
the Ordovician Red River limestone 
formation at Pine and Little Beaver 
fields in Montana. Their high asphalt 
contents are indicated by carbon- 
residue values of 6.9 and 8.8 per cent, 
respectively. 
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the new way to remove sulfur 


SHELL 


HYDRODESULFURIZATION () | | 
PROCESS | 





Warn by-product catalytic reformer hydro- e@ High liquid yields 
gen available, you should look into this new @ No need for re-running products 
Shell Trickle Flow Process. The Shell Trickle Flow Process employs a i 
Trickle Flow operation makes this process _ rugged, low-cost sulf-active catalyst. 
unique and economically attractive for hydro- Alargecommercial plant, using Shell Trickle ; 
fining distillates because of: Flow Process, is now approaching completion 
@ Very low hydrogen recycle and several others are being planned. ‘ 

e@ Sustained catalyst activity We invite your inquiries. 

; 
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SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
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Hot Surface Temperature, deg F 


Graph showing cost of heat loss, bare and insulated surfaces (mineral wool block insu- 


lation). 80 F ambient still air. 


DETERMINING the thickness of 
thermal insulation that should be ap- 
plied on heated industrial equipment 
can be either very easy or very difficult. 
The designer usually finds standard 
thicknesses (see Table 1) are satisfac- 
tory when cost of heat in a new instal- 
lation is about equal to that on which 
previous jobs have been based. When, 
however, the cost of heat is unusually 
high or low or when a job is partic- 
ularly large, a closer investigation of 
the most economical insulation thick- 
hess is certainly justified by the result- 
ing savings in fuel dollars. 

The heat-loss graph has been de- 
signed to help the engineer and speci- 
fier in determining the most economical 
thickness of mineral wool block or 
board insulation in specific cases. Hot- 
surface temperature and fuel cost per 
1,000,000 Btu are fixed by application, 
whereas required data on materials and 
installation costs are obtained from in- 
sulation contractors or manufacturers. 

To use the graph, start at hot-surface 
temperature on the scale at lower left 
and proceed vertically to the given 
block or board insulation thickness on 
the curves at left. A horizontal line 


*Industrial Mineral Fiber Inst., Inc. 
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 Heat-Loss Graph Aids Engineers 


M. K. BONNER* 


through this point intersects the ver- 
ticle scale in the center at both heat loss 
per hour in Btu per square foot and 
heat loss per year in 1,000,000 Btu per 
square foot for continuous operation 
(annual heat loss may be adjusted pro- 
portionately when operation is not con- 
tinuous). Follow with a line through 
heat loss on the center scale and 
through cost of 1,000,000 Btu on the 
slanted scale to meet the righthand 
scale at approximate annual cost of 
heat loss in dollars per square foot. 

For each particular insulating job, 
hot-surface temperature and cost of 
heat are constant, so that insulation 
thickness only. can be varied (presum- 
ing that type of insulation and finish 
remains the same). The engineer then 
selects two or three reasonable insula- 
tion thicknesses and determines with 
the graph the corresponding annual 
cost of heat loss with each. Knowing 
the difference in total installation cost 
between various thicknesses, specific 
operating cycle, and the company’s de- 
preciation rate, the engineer can de- 
termine the most economical insulation 
thickness. 


P 732.4 


Example. Assume an engineer wants 
to determine the most economical 
thickness of mineral wool block insula- 
tion for an industrial oven operating 
continuously at 710 F and at a fuel cost 
of $.40 per 1,000,000 Btu. By apply- 
ing the graph (as shown by the dotted 
lines) he obtains and tabulates the heat- 
loss costs for tentative insulation thick- 
nesses of 2 in., 3 in., and 4 in., which 
are tabulated in the second column of 
Table 2. He then tabulates the added 
cost (materials and labor) to provide 
3 in. or 4 in. as compared to 2 in. In 
Table 2, it is assumed that 3-in.-thick 
insulation costs $.26 more per square 
foot when installed than 2-in.-thick 
mineral wool blocks; 4 in. costs $.54 
more per square foot than 2 in. 

It is evident that 3 in. is a more 
economical thickness than 2 in., if the 
oven will be in use 2 years or longer. 
A thickness increase to 4 in. saves 
$.23 more per square foot each year 
but costs $.54 more to install initially 
than 2 in. The added 2 in. of insulation 
(4 in. versus 2 in.) would take less than 
3 years to pay for itself at the assumed 
fuel cost of $.40 per 1,000,000 Btu. 
Thus, selection of insulation thickness 
would be governed by the anticipated 
operating life of the oven. 

From the bare-surface heat loss scale 
at the lower left of the graph, it is 
noted that the bare loss at 710 F is 
about 3500 Btu per sq ft per hr (at 80 F 
ambient). At the same fuel cost, the 
annual cost of heat loss (without insu- 
lation) would be about $22 per square 
foot. 

It may be necessary to consider fac- 
tors other than material and installation 
costs in determining economic insula- 
tion thickness. 

Costs of materials and installation 
however, are almost always far more 
important. 

For reference: 
Heat loss in plotting the graph is 




































Table 1. 





Recommended minimum 


Minera! wool block or : 
thickness i 


board insulation 























Temperature—deg F Thickness—in. 
up to 200 t« 
200-400 14 
400-500 2 
500-600 24% 
600-700 3 
700-900 3% 
900-1100 4 
1100-1300 46 
1300-1500 5 
1500-1600 5} 
Table 2. 
Insulation Annual Annual Added material 
thickness cost of heat and installation 
heat loss* savings cost (approx.) 
over 2 in. compared to 
thickness 2 in. thickness 
(in.) ($persqft) ($persq ft) ($ per sq ft) 
2 0.50 “iis - 
3 0.35 0.15 0.26 
4 0.27 0.23 0.54 
*from graph 





given by the expression 


U = t— 80 Btu per hr per sq ft 
x-+1 
k 


a 


(1) 


where t = hot-surface temperature 
(deg F), 80 F = assumed constant 
ambient temperature, x = insulation 
thickness (in.), k = thermal conduc- 
tivity of insulation (Btu per hr per sq 
ft per in. per deg F), c = surface con- 
ductance assumed constant at a typical 
value of 2. 
Thermal conductivity is given by 


k = .32-+ .00025t Btu per hr per 
sq ft perin. perdeg F . . (2) 


representing typical design values for 
mineral wool block or board insulation 
for heated applications. Temperature 
of the outside insulation surface is as- 
sumed constant at 120 F in converting 
mean temperature to hot-surface tem- 
perature in equation (2). 

Because of the several assumptions 
made, the graph cannot be expected to 
be more accurate than + 15 per cent 
although most results (with reasonable 
thicknesses of insulation) will be quite 
close to actual values. When the graph 
is used on a comparative basis, of 
course, greater accuracy may be 
expected. x**ek 








TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


TEMPERATURE 


ANY PRESSURE ANY 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 





SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 
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Suspension Scaffold Supports 
ELMER WILLIAMS* 


The accompanying drawing gives de- 
tails for the fabrication of portable sus- 
pension scaffold supports. 

Before these supports were put into 
use, it was necessary to rent scaffolding 
when doing overhead painting or sand- 
blasting work in various plant buildings. 
In addition, a great amount of labor cost 
was expended to erect, disassemble, 
move, and relocate the rented scaffolds, 
and because the work area that could be 
reached from the old type scaffolding 


*Phillips Petroleum Company. 


Impact Socket on Valve 
Seat Wrenches’ 


R. C. BIRD 


One old method for removing screw- 
ed-in valve seats was to use a “barrel 
wrench” with heavy pipe to which “fin- 
gers” are welded, to fit into valve seat 
ports. With a very tight valve seat it 
was necessary to hammer the wrench 
with a hammer or sledge or maul. This 
situation is improved greatly by welding 
a standard I-R No. 555 impact wrench 
socket onto the top of the barrel wrench. 
This impact wrench can be used on all 
seats such as Union reciprocating steam 
pumps and others using screw-in valve 
seats. This item saved several manhours 
per pump per turnaround. 

tThis plant aid submitted through courtesy 


of the Humble Oil and Refining Company’s 
Coin-Your-Ideas Plan. 


To obtain more information on products advertised see page E-43 
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was very small, it was necessary to re- 
locate them quite frequently. 

The suggested scaffolding supports 
were put into use during the general 
plant shut-down in August 1951, and 
have been continued in use since that 
time. The result has been a: direct sav- 
ing in the rental of prefabricated scaf- 
folding and labor to erect, disassemble, 
move and relocate, due to the easy mo- 
bility and greater area coverage. Its 
semi-rigid construction offers further ad- 
vantages in that it forms a steadier and 
a safer platform for the painting and 
sandblasting work. 

An annual saving of $1000 at one 
plant (Adams terminal) has been ef- 
fected by this suggestion. 


How to Stop Gasket Leaks 


G. N. NEEDHAM* 


The Bruce-McBeth power engines are 
constructed with an open well type cool- 
ing water jacket that flanges directly 
to the crankcase. In cases where the gas- 
ket between the flanges leaks, it is neces- 
sary to remove the entire cooling jacket 
surrounding all four cylinders in order 
to replace the gasket. This jacket re- 
moval and gasket replacement requires 
considerable labor as well as several 
days of engine downtime. 

By this suggestion the flange was 
drilled and tapped for an alemite grease 
gun fitting whereby Permatex could be 
forced between the flanges. This simple 
operation has been very satisfactory 1 
stopping the water leaks and eliminated 
dismantling of the engines for replace- 
ment of this gasket. 


*Phiilips Petroleum Company. 
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Built by Fluor, this natural gasoline plant for Warren Petro- 
leum near Lovington, New Mexico, processes 22 mmcf/d. 



































eer Located near Ballinger, Texas, the above plant (designed, Fluor designed, engineered and constructed this natural 
ral : . ne s 
and engineered and constructed by Fluor for Runnels Gas Products gas absorption plant, crude stabilizer and crude topping 
that Corp.) recovers 85,000 gallons daily of LPG and gasoline. plant, Colombia, South America, for Colombian Petroleum. 
Sav- 
caf- 
ble, = 
me Three more natural gasoline plants by FLUOR 
ts 
pe BRINGING THE TOTAL TO 28 
and 
one Fluor has an impressive record in the design, engineering industry. These include cooling towers, Fin-Fan air-cooled 
\ ef- and construction of natural gasoline plants. Twenty-eight . heat exchangers, pulsation dampeners, mufflers and gas 
complete units have been built by Fluor, ranging in size cleaners for liquid and solids removal. 
from 18 to 1 f/d ity, with ] d , ; ; 
= sl cig hols ape seemaetigan — and With headquarters at Los Angeles and a Mid-Continent 
construction. Almost double that number of existing gas cae Rai ; , 
‘ Division in Houston, Fluor is conveniently located to 
plants have been expanded and modernized by Fluor: : : loti ate ; ' 
provide an integrated organization for the design-erection 
5 = Fluor has built virtually every type of field processing plant of a complete gas-gasoline plant or any phase of it. Fluor’s 
or ~— gas absorption, pressure maintenance, cycling, gas treat- metal fabricating shops at Paola, Kansas, are well equipped 
gas: ing (aqueous, glycolamine, glycol dehydration, desulfuri- for all types of structural steel and plate work, for the 
wo zation, diethanolamine, etc.), plus innumerable compressor prefabrication of pressure vessels and piping. For more 
we Stations on gas transmission lines. Fluor manufactured information on Fluor’s qualifications in the Natural Gas 
t Te: Products are used extensively throughout the Natural Gas industry, write for Bulletin FC-RC-0.004. 
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rease 
id be BE SURE WITH 
imple THE FLUOR CORPORATION, LTD. ow vent 
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REFINING AND 


PETROCHEMICAL 


PERSONALS 





> Bryant F. Kenney has been elected to 
the board of Standard-Vacuum Oil Com- 
pany. John B. Hanna was named to suc- 
ceed Kenney as managing director of the 
company’s South Africa refining sub- 
sidiaries. 

Kenny is a former assistant general 
superintendent of Esso Standard Oil Com- 
pany’s Bayway refinery at Linden, New 
Jersey. He attended Massachusetts Insti- 
tute of Technology. Hanna was superin- 
tendent of maintenance and construction 
at Bayway refinery before joining the 
Stanvac organization. He is a graduate of 
the University of Pittsburgh. 


> W. J. Rodgers has been transferred 
transferred from Magnolia Petroleum 
Company’s natural gas department to the 
industrial relations department as training 
co-ordinator. Paul W. Taylor succeeds 
him as superintendent of personnel and 
safety. W. H. Speaker has been trans- 
ferred to the producing department of 
Socony-Vacuum Oil Company, Inc., in 
New York. Richard D. Myers, Jr., re- 
places him as reservoir engineer. 





Stanley B. Crooks 


> Stanley B. Crooks, City Service Oil 
Company, has received the distinguished 
service medal of the National Gasoline 
Association of America. The medal recog- 
nizes Crook’s 33 years as charter mem- 
ber of the association and his contribu- 
tions to the industry in the field of com- 
mittee work in traffic, technical, and sta- 
tistical studies. 


> Dr. J. C. Pullman has been appointed 
assistant manager of the new product de- 
velopment department of the American 
Cyanamid Company. Pullman, who joined 
the department in 1952, has been engaged 
in the introduction of new products to the 
chemical industry. 


> T. S. Carswell has been elected a 
director of Commercial Solvents Cor- 
poration. Carswell joined the company in 
1946. He was vice president in charge of 
the research and development department. 





LASSES & GASKETS 











ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST W COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. 
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> C. P. Boutte has been appointed chief 
engineer at Shell Chemical Corporation’s 
new chemical plant now under construc- 
tion at Norco, Louisiana. F. E. Caddy, 
plant manager, announced Boutte will 
serve as construction superintendent at 
the Norco plant, which is expected to be 
completed in early 1955. 





S. S. Kurtz, Jr. 


> Stewart S. Kurtz, Jr., has been pro- 
sented an award of merit from the Ameri- 
can Society for Testing Materials. Kurtz 
is manager of the analytical division, re- 
search and development department of 
Sun Oil Company. 


> Bruce Jones has been elected a vice 
president of the Panhandle Oil Corpora- 
tion. He was refinery manager of the com- 
pany plant at Wichita Falls, Texas, and 
will continue as such in his new post. 
Jones joined the company in 1952. He was 
formerly with The Girdler Corporation 
and The Texas Company. 


> Thomas J. Powers, supervisor of 
waste disposal for The Dow Chemical 
Company, has been appointed by Presi- 
dent Eisenhower as industry representa- 
tive on the water pollution control advis- 
ory board of the Public Health Service. 
Powers joined Dow as sanitary engineer 
in 1936. 


>» Marlin G. Geiger, president of Davi- 
son Chemical Company, has received the 
annual award of merit of the Associated 
Member Division of the the Research In- 
stitute of America, Inc. Davison won the 
award for its system of “on the spot” 
photographs to dramatize the company’s 


safety, good housekeeping, and cost- 
control programs. 
> Kenneth G. Pearce has joined the 


Tennessee Production Company as gas- 
gasoline superintendent. A graduate of 
the United States Naval Academy, Pearce 
was formerly with Carter Oil Company 
and the Creole Petroleum Corporation. 
He was with the McKamie Gas Cleaning 
Company before accepting his present 
position. 


> Harry M. Brubaker has been elected 
vice president in charge of the newly cre- 
ated Witco Rubber Chemicals Division. 
Brubaker joined Witco in 1951. He was 
formerly with B. F. Goodrich Company, 
Phillips Chemical Company, and the Sid 
Richardson Carbon Company. 
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> J. D. Booker has been promoted to 
technical specialist in the technical service 
division at Humble Oil and Refining Com- 
pany’s Baytown, Texas, refinery. A grad- 
uate of The University of Texas, Booker 
joined the technical service division at 
Baytown in 1941. 

J. F. Mathis has been named senior re- 
search chemist at the Baytown refinery, 
Mathis is a graduate of Texas A & M and 
of the University of Wisconsin. He joined 
Humble in 1946. 


> Dr. William J. Sparks has been 
awarded the 1954 Gold Medal of the 
American Institute of Chemists. Sparks is 
the director of Standard Oil Development 
Company’s chemical division and coordi- 
nator of exploratory research. He is a co- 
inventor of Butyl synthetic rubber. 


> Marshall Wernick has _ received the 
1954-55 Sinclair Refining Company fel- 
lowship in catalysis at Illinois Institute of 
Technology. The fellowship, which pro- 
vides for study and research in the reac- 
tions produced by substances which them- 
selves do not enter into the reaction, in- 
cludes full tuition of $650 and a stipend 
of $1350. 


> I. L. Coffman, chief engineer of 
Phillips Petroleum Company’s refining de- 
partment, has been transferred to Mc- 
Gregor, Texas, as manager of engineering 
at Air Force Plant No. 66. L. G. Molique 
has replaced Coffman with headquarters 
at Bartlesville, Oklahoma. 

Coffman joined Phillips in 1931 while 
a student at the University of Kansas. He 
was promoted to chief engineer in 1945, 
Molique joined Phillips in 1938 after re- 
ceiving a chemical engineering degree 
from Purdue University. He was assistant 
superintendent of the Kansas City Re- 
finery before his appointment. 


> John L. Gemmer has been named 
office manager at Deep Rock Oil Cor- 
poration’s Cushing refinery. Gemmer 
joined the company in 1950 as office man- 
ager of the company’s Chicago office. He 
is a graduate of Northwestern University. 





Roscoe Jarman 


>» Roscoe Jarman, assistant chemist in 
Cardinal Chemical, Inc., research Jabora- 
tories, has been transferred to Nocor sales. 
Nocor is Cardinal’s corrosion inhibitor for 
use in producing wells. An engineering 
major at Texas Tech, Jarman joined the 
Cardinal research staff in early 1953 and 
has been actively engaged in the develop- 
ment of new inhibitors in the Nocor series. 


> Eugene Norris has been promoted 
from process engineer to commercial de- 
velopment engineer of Houdry Process 
Corporation. In his new post, Norris will 
provide technical assistance to licensees 
on all Houdry processes in addition to en 
gaging in sales activities. Norris is a grat 
uate of the University of Pittsburgh. 
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PROVIDING ,SccvetdZy AGAINST LOSSES 
ON PIPE LINES THE WORLD OVER 


— EASIER SEALING: YALE Unions do not 
UNFAILING SECURITY is just one of the reasons so many require hammering. Positive pressure or 


vacuum seal is obtained by snapping up 


major pipelines have standardized on YALE 2-Piece the cap with the spanner wrench fur 
Unions. They are easier to install; lighter and easier to ee ee ae 

handle; require little or no maintenance. And because of 

their simplicity and savings in material, their original cost 

is much less. 


EASIER HANDLING: 
The cap is one 


ist in Install YALE 2-Piece Unions wherever you need a blank piece . . . it’s easier 
mec cap union. You will save right at the beginning . . . and con- somal — oe 
Tr . e ’ 
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Proce and no loose rings, 


ris will + oe WOrrs bolts or nuts. 


censees 
to en- 
al DISTRIBUTED BY: 

gn. YALE SALES COMPANY 
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| peed o Mac Control 


7 ® 


...the only 
shovel-crane 
line with full power 
hydraulic control. Increases 
output up to 25%! 


ES, every Link-Belt Speeder shovel- 
ae is now Speed-o-Matic power 
hydraulic equipped to boost your prof- 
its. With the introduction of the LS-98 
—the industry's most advanced 1-yd 
machine—you now get extra produc- 
tion and lower operating costs on rigs 
from 12 to 3 yds. 

Remember, Speed-o- Matic means 
pin-point placement . . . faster cycles 

reduced operator fatigue. It all 
adds up to greater output per shift— 
the kind of profits you like to see. 
And Link-Belt Speeder has the extra 
“live weight” and strength to with- 
stand the faster cycles and its use of 
greater horsepower. 

For full information, see your dis- 
tributor or write for “The Inside 
Story” on Speed-o-Matic control. And 
for details on the great, new LS-98, 
ask for Catalog 2530. 





Fingertip Speed-o-Matic control has proved 

superior to all other methods of shovel- 

crane control. Smooth, instant response : 4 
eliminates jerk, jump and lag. 


a “— All clutches are interchangeable. The LS-98 features optional in- 
— 2 > " ‘ av 1e ering re O- 
LINK-BELT SPEEDER CORPORATION > NEW _ dependent swing and travel, foolproof power steering. Great pr 
7 ™. ductive capacity is combined with high maneuverability and convenient 
Cedar Rapids, lowa 4, L$-98 = transportability in this full 1-yd machine. 
df 


AIVAWANS 
BUILDERS OF A COMPLETE LINE OF CRAWLER, TRUCK AND WHEEL-MOUNTED SHOVEL-CRANES 


SUNK BELTESPEEDET 
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DIGEST of NEWS and COMMENT 


xk * 





Navy Plea Rejected 


A navy request for authority to 


spend $8,000,000 on a new pipe line‘ 


from the Elk Hills, California, Naval 
oil reserve, was turned down by the 
House Armed Services Committee. 
Committee sources said the item was 
deleted from the military construction 
bill on the grounds that the pipe line 
represented unwarranted competition 
with private industry. 


x wk * 


Seconds Instead Minutes 
A new type, continuous “in-line” 
heat transfer process, which normal- 
izes steel pive in 66 seconds as com- 
pared to the usual 21 minutes, has 
been installed at the Lone Star Steel 
Companv plant at Lone Star, Texas. 
The normalizing heat treatment makes 
the seam of linear welded seam pipe 
comvletely homogenous with the rest 
of the vipe, producing pipe of excep- 
tional fine grain that is capable of with- 
standing high pressures of cross- 
country gas and crude pipe lines. 


x *& * 
ICC Reports 


First quarter revorts of transporta- 
tion revenues and barrels of crude and 
products handled, as reported by the 
Interstate Commerce Commission, 
show a 4 per cent increase in the total 
revenues of 60 reporting companies 
and an increase of 12,882,373 bbl 
handled. ; 

Biggest gains for the first quarter 
were shown by Platte Pipe Line Com- 
pany, up 61.7 per cent over the same 
period in 1953, and West Texas Gulf 
Pipe Line Company, up 76.9 per cent. 
Down were Tide-Water Pipe Line 
Company, Ltd., 59.2 per cent, and 
Ajax Pipe Line Corporation, 44.8 per 
cent. 

* = = 


Injunction by Bargemen 
Barge operators on the Mississippi 
and Ohio Rivers have filed a suit to en- 
join Texas Eastern Transmission Cor- 
poration and its affiliated companies 
from continuing a program that al- 
legedly would monopolize petroleum 
product transportation from the South- 
west to points along the two rivers. 
The complaint, filed in the Federal 
Court for the Southern District of 
“New York, was entered by River Com- 
Pany, Inc., New Orleans; Chotin Tow- 
ing Corporation, New Orleans; and 
Greenville Towing Company, Green- 
Ville, Mississippi, against Texas East- 
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ern Production Corporation, Triangle 
Pipe Line Company, and Triangle Re- 
finery, Inc. 

Texas Eastern’s companies recently 
proposed to convert the Little Big Inch 
pipe line from natural gas to products 
service from its origin at Beaumont to 
Moundsville, West Virginia, on the 
Ohio River. The bargemen allege the 
conversion and long-term commit- 
ments from shippers would restrain 
competition in the transportation field. 


xk * 


Stanotex Planning Line 


Plans for a 250-mile, 6-in. .products 
line between El Paso and Albuquerque 
are in the survey stage, officials of the 
Standard Oil Company of Texas have 
announced. Construction plans of the 
$4,000,000 line, however, are indefi- 
nite, although it may be built within a 
year, they said. 

The line would be built to deliver 
products to the company’s Albuquer- 
que distribution point. Increasing con- 
sumption in that trade area makes the 
line economically feasible. At present, 
products are delivered by tank car and 
trucks. 

xk kk * 


Products Line Underway 


Construction of a 220-mile, 6-in. 
products pipe line from Chevenne to 
North Platte for Wyoming-Nebraska 
Pipe Line Company has begun, with 
field operations handled by Houston 
Contracting Company. The line is a 
joint venture of Houston Contracting, 
H. C. Price Company, and Gulf Inter- 
state Engineering Company of Hous- 
ton. The latter is a subsidiary of Gulf 
Interstate Gas Company, formed to 
undertake engineering and construc- 
tion management of petroleum and 
natural gas pipe lines. 


kk * 
Gathering System Sold 


Sale of nearly 175 miles of crude 
gathering lines has been made by Serv- 
ice Pipe Line Company to the Big 
Heart Pipe Line Company of Tulsa. 
The transaction covers lines servicing 
1100 producing wells in the Collons- 
ville-Hominy-Skiatook area of north- 
eastern Oklahoma. No price was dis- 
closed by Henry Zarrow, president 
of Big Heart. Crude gathered is being 
sold to Service. Big Heart bought the 
old Bareco pipe line system in north- 
east Oklahoma a year ago and crude 
gathered in those lines is being sold to 
Continental Oil Company. 


Oil and Gas Pipelining 


Oklahoma Lines Split 


Segregation of sweet and sour crude 
on two segments of Interstate Oi! Pipe 
Line Company’s Oklahoma system 
began in June to enable the line to de- 
liver sweet crude to refiners that have 
not been accepting mixed streams. 

The crude flow is being split at 
Tussy, in southern Oklahoma, where 
production of low gravity sour crude 
is extensive. Sweet crude will be moved 
north from Tussy through Maysville 
and Oklahoma City. Sour crude will 
move southeast and then north to 
Glenn Pool, where both streams will 
merge before entering the Ajax sys- 
tem for delivery to Wood River, 
Illinois. 

xk wk * 


Gas Customers Increase 


During each of the next three years, 
estimates the American Gas Associa- 
tion, approximately 1,200,000 families 
will heat their homes and cook their 
meals with gas. The gain reflects im- 
proved gas supplies, substantial easing 
of restrictions on new heating installa- 
tions, and continuted advantageous re- 
lationships with competitive fuels in 
most areas. 

Most of the increase, says AGA, will 
be in the East North Central area, 
principally Illinois and Michigan. Re- 
sult of the potential market will be in- 
creased need of transmission and dis- 
tribution facilities. Which means more 
new lines and additions to existing 
transmission facilities. 


kk 
Line Coating Manual 


An illustrated manual entitled 
“Hevicote and the Marine Pipe Line 
Crossing”, of interest to pipe line engi- 
neers, has been prepared by and is 
available without charge from the H. 
C. Price Company, Box 1111, Bartles- 
ville, Oklahoma. The manual contains 
complete tables and charts on coatings 
for marine line crossings. 


k ok 
AGA Safety Meeting 


Safety awards, films, and pane! dis- 
cussions will highlight the 6th annual 
AGA Accident Prevention Conference 
in Hartford, Connecticut, September 
15-16. Awards are slated for 83 for re- 
ducing their 1953 accident frequency 
rate 25 per cent or more below the 
1952 rates. Conference sessions will 
cover fire prevention, noise, cutting 
accident rates and costs, fleet safety, 
and general industry safety. 
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---seamless coating for corrosion 
prevention 


-e-heavy-density reinforced 
concrete coating 











ASSURES PERMANENT PROTECTION AGAINST EXTERIOR CORROSION .. . 


@ CONSERVES STEEL BECAUSE WALL THICKNESS OF PIPE NEEDS ONLY 
BE SUFFICIENT TO WITHSTAND OPERATING PRESSURES ... 


@ ADDS IMPORTANT WEIGHT TO LINES WHERE NEGATIVE BUOYANCY 
IS A PROBLEM... 


CAN BE HAULED AND STRUNG, ROLL WELDED, BENT COLD, 
LOWERED INTO TRENCH AND BACKFILLED BY ORDINARY 
METHODS WITHOUT DAMAGE TO THE COATING ... 


TWO ECONOMICAL METHODS OF APPLICATION 


OMA S'T ic 


Somastic is a thick, impervious asphalt-mastic coating, tightly bonded 






















to the pipe and made continuous by overlapping field joints molded of the same 
material. It provides protection for pipelines laid under water, in swamps, 

and in congested areas where severe electrolytic action is encountered. 

With over 23 years of field testing, Somastic has proved its value 


in combating all forms of corrosion. Somastic IS the best pipe coating. 


@ ASSURES SUFFICIENT WEIGHT FOR PERMANENT ANCHORAGE AT MARINE CROSSINGS . . 
@ ELIMINATES NEED FOR EXTRA-THICK WALL PIPE OR EXPENSIVE RIVER WEIGHTS .. . 

@ AVOIDS COSTLY REPAIR OR REPLACEMENT... 

@ PERMITS EASY HANDLING BECAUSE OF SMOOTHNESS AND FLEXIBILITY . . . 

@ DISTRIBUTES STRUCTURAL STRESS EVENLY... 





HEViC OTE 


HEVICOTE is the solution to your negative buoyancy problem 


pee in laying pipelines under rivers or beneath swamps. The thickness of 





ee HEVICOTE can be regulated to provide any weight required for 
rae negative buoyancy. Developed by HCPCO, this seamless concrete 
; coating — reinforced with a special overlapping wire MEET HERMAN HEVICOTE 
This happy, heavy little character 
mesh — has stood up under the most exacting field conditions. tells you all about HEVICOTE 
in a new 16mm sourid motion 
’ picture. . . . Requests for show- 


ings should be made to H. C. 
Price Co., Bartlesville, Okla. 


PRICE 


DE LAVAL 


CENTRIFUGAL 
COMPRESSORS 
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Here are three 30-inch De Laval 
centrifugal compressors in the Florida 
Station of the El Paso Natural Gas 
Co. Nine other De Laval units are 
providing dependable gas trans- 
mission service at the Pecos River, 
Hueco and Afton Stations of this 
major pipeline company. 


De Laval centrifugal compressors offer many important 
engineering features. (1) They are designed to handle 
an increased ultimate flow, can be quickly converted 
to larger capacities by replacing the impeller, dia- 
phragm and a few minor parts. (2) The high pressure 
shaft seal eliminates leakage, consumption of sealing 
oil is negligible. (3) There is only one moving part — 


ao 


4 DE LAVAL 


on the job at 


El Paso Natural Gas 


the rotor — which has ample clearance. (4) Units are 
compact, require smaller foundations and smaller sta- 
tions. (5) First costs and installation costs are low. 

If you want detailed data on all the design advantages 
of De Laval centrifugal compressors, consult our engi- 
neers. They will be glad to give you the benefit of our 
wide experience on major pipelines. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
869 Nottingham Way, Trenton 2, New Jersey 


To obtain more information on products advertised see page E-43 
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long, 6-in. line across bay. 



















STRETCHING 200 miles across On- 
tario Province, Sun-Canadian Pipe 
Line Company, Ltd.’s new products 
pipe line from Sarnia to Toronto got 
its start with a piece of string strung 
across an aerial map and stuck to it. 
By most standards, the line is quite 
straight, despite the fact that it crosses 
900 separate parcels of land and 14 
rivers. Lack of twists and turns is a 
compliment to the engineers, right-of- 
way men, and construction crews who 
built it. 

The new line was planned for the 
future of the Ontario area where de- 
mand for petroleum products increased 
85 per cent following World War II. 
Gasoline and fuel oils now flow across 
re the booming north shore of Lake Erie 
to the western tip of Lake Ontario, 













” supplying Canadians with Canadian- 
made products. 

es More than just being a Canadian 

si- line by reason of being built and oper- 

ur ated by Canadians, the financing of the 


$5,400,000 line, owned two-thirds by 
Sun Oil Company, Ltd., and one-third 
by Canadian Oil Companies, Ltd., was 
arranged through Canadian insurance 
5 companies and banks. Ninety-five per 

cent of the materials and equipment 
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Dredge was used to cut entry and emerging trenches on 
banks of Hamilton Bay, then used as “mule” to pull mile- 


1700-ft strings were tied together and pulled across bay. 
Pipe moved on rubber rollers on bank, was supported by 


steel drum buoys fastened with rope. 


Sun-Canadian engineers started with 
“a piece of string’’ on a map, came up 
with a modern 200-mile, 8-in. pipe line 


B. K. MORSE 


used were supplied by Canadian firms 
and Canadian contractors using Ca- 
nadian labor performed the construc- 
tion. Operationally, 90 per cent of the 
crew is Canadian, with only the very 
top supervision coming from the long- 
experienced ranks of Sun manage- 
ment. 

With the ever increasing Canadian 
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New Products System Serves Booming Ontario Markets 


market in mind, the line was designed 
for an initial capacity of 18,500 bbl per 
day and an ultimate capacity of 37,000 
bbl daily with the addition of more 
pumping stations. At present, one sta- 
tion at the refinery location in Sarnia 
provides the pumping capacity for the 
system. Supplies are received from Sun 
and Canadian Oil refineries at Sarnia. 








) Sarnia 










~ London 


Map shows route of Sun-Canadian Pipe Line Company, Ltd.’s new 200-mile 
products system across Ontario Province. Main line is 8-in.; London spur is 
4-in.; and Hamilton spur is 6-in. Initial station is at Sarnia. 


North Toronto 
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Line Construction 

Building the line was no easy job. 
Construction crews completed the job 
in a record 132 days, despite such ob- 
stacles as 14 river crossings and 14 
miles of rock that had to be trenched 
to a depth of 3 feet with dynamite 
near Hamilton. In the Toronto area, 
the construction was hampered by the 
presence of two other lines, limited 
right-of-way, and several crossings of 
the river itself. 

Largest single barrier to be hurdled 
was the mile-wide, 60 ft deep Hamil- 
ton Bay crossing on the 8-mile spur 
from Watertown to the Hamilton de- 
livery terminal. Early in the planning 
stages, the best suitable shore points 
for the line to enter and emerge from 
the bay’s deep waters were selected. A 
Y-mile long trench was then opened 
from the banks by a dredge in order to 
lay the 6-in. pipe used on the spur. No 
dredging was done in the center of the 
bay as the line would sink easily into 
the soft silt. 

In the only available open space big 
enough for the job, Hamilton Munici- 
pal Park, welding gangs jointed 1700- 
ft strings of pipe for the pull across the 
bay. Flat, rigid rings were attached to 
the first string through which a steel 
cable was looped and carried out to 
the dredge, which was used to pull the 





The Author 


Birney K. Morse, vice president and 
general manager of the products de- 
partment, Sun 
Pipe Line Com- 
pany, is a native 
of Ripon, Wis- 
consin, and a 
graduate of the 
United States 
Military Acad- 
emy, West Point. 
He joined Sun 
Oil Company in 
1930 as an en- 
gineer and a 
year later transferred to the Susque- 
hanna Pipe Line Company where he 
became vice president and general 
manager in 1946. He was appointed to 
his present position in 1951. 

In World War II, Morse served from 
1943 to 1945 as Lieutenant Colonel and 
Colonel in the Corps of Engineers. 














line across the bay. On shore, the 
strings were coated and wrapped and 
placed on rubber-roller dollies. 

Steel drums attached at specified in- 
tervals by lengths of rope suspended 
the line in the water until the pull was 
complete, and were then cut loose, 
dropping the line to its proper place 
and depth. Positioning the mile-long 
line as it hung suspended was done by 
a tug. 

Cutting of the suspension ropes was 
done by using two fast launches with a 


thin steel cable connected between 
their sterns. When engineers were sat- 
isfied with the positioning of the line, 
the two launches took off at full speed, 
cutting the ropes that held the pipe. 


Pipe Size 

On the main line, API 5L by 46 line 
pipe of .219 wall thickness, 8.625 O.D,, 
and weighing 19.64 lb per ft was used. 
On the Hamilton spur, 6-in. pipe was 
used and 4-in. pipe was installed on 
the London spur. Operating pressure 
on the 8-in. line will be 1100 psi maxi- 
mum. 

For river crossings, grade B 8-in, 
pipe with .322 wall thickness was in- 
stalled. None of the rivers were 
dredged, all being of such size that 
backhoe or drag lines were used suc- 
cessfully. Ditch was 20-in. wide and 
of sufficient depth to allow a 24-in, 
cover. 


Pipe Protection 

All pipe was given a 3/32-in. coat- 
ing of coal tar enamel, and wrapped 
with .025 glass wrap and 15-lb asphalt 
felt. Rock shield was used as cover in 
the rocky soil as needed. During con- 
struction, welds were checked by 
X-ray. 

Gate valves were placed on the main 
line at approximately every 10 miles, 
plus or minus a short distance as al- 
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Diagram of manifold and meters at Sarnia pump station. 
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by Additional protective cover was steel-taped over pipe in Construction was comparatively easy in this country. 
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Welding gang at work on creek crossing. 


lowance for highway and railroad 
crossings and river crossings. Williams 
Brothers, Ltd., was contractor on the 
job. 


Sarnia Station 

When the new Sun Oil refinery went 
on stream at its 15,000 bbl per day ca- 
pacity, an all-electric pumping station 
was ready to handle the movement of 
products through the new line. 

Located in the one-story masonry 
building, which measures 40 by 40-ft, 
are the pump room, electrical room, 
control room, and heater room, Free 
flow vents in the roof are supplemented 
with a purge fan at floor level. All fix- 
tures in the pump room are explosion 
proof and all other rooms are vapor 
proof. Power and control conduit 
are buried underground for safety. 











Roller-coaster style terrain was rocky in places. Job was completed in 
record 132 days. 


Three electrical motors, two 250-hp 
and one 800-hp, all induction type, 
2300-v, 3-phase, 3600 rpm, base ven- 
tilated, are used as the prime movers. 
They are connected to two 4 by 4, 6- 
stage and one 4 by 6, 8-stage centri- 
fugal pumps with capacity of 17,500 
and 36,000 bbl per day respectively. 
All pumps are equipped with mechan- 
ical seals. A purge blower mounted in 
the air ducts is placed in operation to 
expel any existing petroleum vapors 
before starting the motors. 

Power is supplied through a 1000- 
kva unit substation with a 600-amp 
primary breaker. The 13,200-v feed is 
from Ontario Hydro. 

Fire protection is provided by three 
hydrants with water source from the 
refinery system that can supply 300 
gpm at 150 psi. One 350 lb and six 


All-electric pump station at Sarnia is only station at present. 
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30 Ib dry chemical extinguishers sup- 
plement the water system. 


Manifolding, Operations 

Station manifolding was designed to 
afford the maximum flexibility of 
pumping units. 

The station meters all crude and BB 
(butane-butylene) stock received from 
a connecting line from Toledo, and in 
the case of BB, it is necessary to boost 
it into storage caverns 2500 ft deep in 
the adjacent salt strata. 

Refined products coming into the 
line at Sarnia are metered before enter- 
ing the main pump. Of the three main 
pumping units, the 4 by 6, 8-stage unit 
is designed for pumping products east 
to Toronto with the 800-hp drive used 
from the initial 18,000 bbl per day to 
the ultimate 37,000 bbl per day ca- 
pacity. 

The 4 by 4, 6-stage pumps were pri- 
marily installed to boost the BB into 
the wells either singly or in series if 
the line rate should so dictate, but 
have also been manifolded to act as 
spares for the main Toronto pump. 

Installation of additional automatic 
controls in the summer of 1954 will 
allow the station to be operated from 
a central console. Pump suction and 
discharge line pressures will be pnev- 
matically controlled by the discharge 
valve. Both pump and motor bearing 
temperatures, pump case temperature, 
and motor winding temperatures will 
be continuously monitored with selec- 
tive indication. The console will also 
provide indication for line voltage and 
motor current. 

Operation of the station requires a 
staff consisting of a foreman and four 
operators. xt 
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Operating Experiences With 


View of Phillips Pipe Line Company’s Wichita, Kansas, pump station. Pipe manifold and engine heat exchangers are 
in foreground. Tri-fuel engines are in use at this station. 
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Tri-Fuel Engines in Pipe line Service® 


Abstract 

In pipe line pumping, two of the 
most important considerations are 
economy and dependability. In many 
areas of the Midwest abundant sup- 
plies of natural gas are available on an 
interruptable basis at a relatively low 
cost. Users who take advantage of this 
type of fuel supply are subject to cur- 
tailment on very short notice and must 
have standby fuels available. 

Discussed here are the operating and 
economic advantages of a four-cycle, 
diesel engine capable of burning diesel 
oil, natural gas with pilot oil, or, with 
minor conversions, capable of operat- 
ing on natural gas with spark ignition. 


Pipe LINE pumping engines are, by 
necessity, heavy duty “work horses” 
built for long steady hours of contin- 
uous service. For this reason any pos- 
sible saving in fuel or increase in en- 
gine efficiency adds up to a potentially 
large saving over a period of time. The 
possibility of using one engine on sev- 


*Presented at ASME Petroleum Division 
Mce‘ing, Houston, Texas, 1953. 

™Manager, engineering development branch, 
engineering department. 

_ *kormerly superint_ndent of operations, Phil- 
lips Pipe Line Company, Bartlesville, Okla. 
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eral different fuels and, at times, 
slightly different cycle characteristics to 
enable burning the most economical 
fuel during particular seasons, greatly 
increases the value of the engine in- 
vestment dollars. For this reason, in 
selecting pipe line engines, every effort 
must be made to obtain an engine that 
will operate on the cheapest fuel con- 
sistent with investment limitations. 

The Midwest, and particularly the 
Southwest, have an abundant supply 
of low-cost fuel in the form of natural 
gas, which is available in adequate 
quantities during the summer months, 
but which may be curtailed during the 
winter months. For this reason, the gas 
distribution companies are quite will- 
ing to enter into contracts to supply 
natural gas fuel on a seasonal basis at 
low rates, provided they are allowed to 
curtail these customers when the heat- 
ing load requirements increase during 
the winter months and they can market 
the same gas through more valuable 
outlets. Taking advantage of such a 
fuel supply requires an engine capable 
of operating on a standby fuel. 

One of the first successful steps in 
this direction as applied to internal- 


and G. P. JENNINGS- 


combustion engines and, particularly 
as applied to the diesel engine was the 
development of the “dual-fuel” diese! 
engine. This engine was designed t 
operate on either diesel fuel alone o 
on natural gas with diesel fuel. Usually 
the bulk of the fuel consumed is gas 
and ignition is caused by the injection 
of a small quantity of diesel fuel (re 
ferred to as pilot fuel) at the top of 
the compression stroke (either fou! 
cycle or two-cycle operation.) Such en 
gines have been successfully developed 
and marketed by several major engine 
manufacturers. They are extremely de 
sirable where low-cost gas is available 
because they are able to use gas 
approximately 90 per cent of their fue 
and still operate on the relatively highly 
efficient diesel cycle. Experience in the 
industry and guarantees by the manu 
facturers show specific fuel consumy 
tion on this type of engine of approxi 
mately 6500 Btu per horsepower hou 
and bmep as high as 160 psi. 
Fortunately for those users inte! 
ested in an engine capable of operat 
ing on a standby fuel, this new dual 
fuel engine not only made it possible 
to use the cheaper natural gas fue 
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but also provided an excellent oppor- 
tunity to develop an engine that could 
quickly be switched to standby fuel. 
With this in mind, the various manu- 
facturers developed the nozzles on 
these engines so that they could inject 
either the full amount of diesel fuel 
for diesel operation, or the lesser 
amount for dual-fuel operation. The 
change-over from dual-fuel to straight 
diesel fuel could then be made without 
stopping the engine by shutting off the 
gas and increasing the amount of fuel 
oil sufficiently to sustain the load on 
the engine. To facilitate this change- 
over, most of the manufacturers 
equipped their engines with mechan- 
isms for instantaneous switching from 
dual-fuel to straight diesel and back 
again. 

The next step in increasing engine 
fuel economy was to design an engine 
that could operate on straight gas but 
which could be switched to dual-fuel 
or diesel in the event of gas curtail- 
ment. In some areas where natural 
gas is fairly economical, sizable addi- 
tional savings could be realized if it 
were possible to eliminate the pilot 
fuel entirely and burn straight natural 
gas, because of the low cost of the gas 
as compared to the cost of the pilot 
fuel necessary for dual-fuel operation. 
The logical step seemed to be to supply 
ignition with spark plugs and eliminate 
the pilot oil in the dual-fuel engine. 
Of course, making this change in. an 
existing engine was not quite that 
simple. 

First, it was necessary to remove the 
fuel injection nozzles to prevent their 
becoming fouled and producing “hot 
spots” in the combustion chamber that 
could cause preignition and rough 
running. Second, since these nozzles 
were situated so as to give even burn- 
ing of the injected fuel, they were in 
a convenient location in most engines 
for installation of the spark plugs. This 
arrangement provided an engine which 
could be operated at relatively high 
bmep (up to approximately 130 psi) 
very satisfactorily. Several engine 
manufacturers perfected the develop- 
ment of this type of engine and it be- 
came generally referred to as the “Tri- 
fuel” engine. Phillips Pipe Line Com- 
pany purchased nine of these engines 
for use on its products pipe line from 
Borger, Texas, to East Chicago, In- 
diana, and later 8 more for use on its 
Mextex Pipe Line in West Texas and 
10 for use on its Odessa to Borger 
crude oil pipe line. 


Borger-Chicago Line Engines 

The first group of engines purchased 
for the Borger-Chicago products pipe 
line were of eight-cylinder design and 
originally equipped for 1200-hp op- 
eration with low pressure supercharg- 
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View of eight cylinder tri-fuel engine. Engine is presently equipped 
for and operating on spark ignition. 


ing on dual-fuel operation. It was con- 
templated that they would later be 
converted to tri-fuel engines; however, 
at the time of purchase of these en- 
gines, most of the tri-fuel engines avail- 
able used a high voltage ignition sys- 
tem with a high voltage distributor. 

Experience in the industry had 
shown that the spark plug life to be 
expected with this type of ignition sys- 
tem was limited to approximately 2000 
hours. The manufacturer of the engines 
proposed withholding the spark igni- 
tion system from the engines at the 
time they were delivered, to allow per- 
fection of a new ignition system which 
would employ a 24-volt impulse gen- 
erator with a low voltage distribution 
system and a transformer at each cylin- 
der. As the manufacturer was able to 
show evidence of successful develop- 
ment work along this line, the first en- 
gines which were delivered on this 
products pipe line were installed for 
dual-fuel operation only, and were to 
be converted to spark ignition at a 
later date. 


Supercharging Increased 

By the time the manufacturer was 
ready to install the new ignition sys- 
tem, Phillips Pipe Line had need for 
additional horsepower and wished to 
consider additional supercharging of 
the engines. In supercharging straight 
gas engines, the increase in inlet pres- 
sure required to obtain high bmep, 
coupled with high compression char- 
acteristics of the diesel cycle produce 
a tendency for uncontrolled burning 
and detonation in the cylinders, which 
prevent the engines from operating 
smoothly, and if allowed to continue, 
could cause excessive exhaust tempera- 
tures and engine failures. It is for this 
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reason that spark ignition gas engines 
are normally restricted to lower bmep. 
It is significant that the real trouble 
does not lie in the high bmep but in 
the high temperatures and uncontrolled 
burning which accompany it. 

Various engine manufacturers have 
developed different methods for con- 
trolling combustion temperature in an 
effort to raise their allowable bmep. 
Their designs have included air coolers 
and, in some cases, refrigeration of the 
combustion air both before and after 
supercharging, increased water jacket 
cooling, changes in cycle characteris- 
tics, etc. The particular engines pur- 
chased by Phillips were designed ‘to 
allow them to be converted to use a 
cycle or system which operates with a 
low compression ratio and high ex- 
pansion ratio. 

This system consists in changing the 
air inlet valve closing from bottom 
dead center to a position of from 40 
to 80 degrees before bottom dead cen- 
ter. This allows the air (and gas when 
the engine is operating on gas fuel) 
to expand in the cylinder from the time 
the valve is closed until bottom dead 
center, thus producing a marked cool- 
ing of the air-gas charge in the cylinder 
which results in lower compression and 
cycle temperature and pressure. 

In order to get sufficient air into 
the cylinder during the shorter time the 
valve is opened, the supercharging 
pressure is increased. Because the aif 
is cooled, no increase in inlet air tem- 
perature is experienced. Changes in aif 
requirements caused by load variation 
for diesel operation are compensated 
for by changes in supercharging pres- 
sure. On full gas operation it is also 
necessary to vary the closing point of 
the inlet air valve in order to obtain 
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Map shows three lines on which Phillips uses tri-fuel engines. They are the Odessa-Borger crude line, Mextex gasoline 


line, and Borger-Chicago products line. 


the theoretical air-gas ratio for smooth 
operation and maximum economy. 
This “built-in” cooling effect, or re- 
duction of net compression ratio, can 
be applied to naturally aspirated as 
well as supercharged engines. The for- 
mer covers a rating of 80 bmep and 
the latter a rating up to 160 bmep when 
supercharged to about 15 psig and 
intercooling the supercharged air. 


Engines Converted 

In order to obtain additional horse- 
power from the original engines, Phil- 
lips decided to convert them to the 
high pressure supercharging system 
with variable inlet valve timing. The 
conversion was to be carried out con- 
currently with the installation of the 
recently developed impulse generator 
ignition system. These engines were 
originally equipped for 1200-hp opera- 
tion with low pressure (3 psi) super- 
charging. With the variable inlet valve 
timing it was possible to go to 1600 hp 
and 160 bmep on straight gas with 
spark ignition, 1400 hp and 140 bmep 
on dual-fuel, and 1320 hp with 132 
bmep on straight diesel. 

The bmep and resultant horsepower 
for dual-fuel and straight diesel were 
limited by the capacity of the super- 
chargers which were originally fur- 
nished with the engines for 1200-hp 
operation. Ordinarily the manufacturer 
would have used a higher pressure 
supercharger, but since it had been 
found by experience that sufficient 
pressure could be developed with the 
existing supercharger for operation up 
to 160 bmep on straight gas, it was 
decided not to spend the money for 
new superchargers. This is possibly due 
to the fact that the air-fuel ratio is 
substantially lower when operating on 
Straight gas fuel. 

Operating experience with these en- 
gines since conversion has been rather 
short. Two principal problems have 
arisen which were not anticipated; one 
can be attributed to the regulation of 
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the variable inlet valve timing system 
and the other to the use of spark igni- 
tion at the higher bmep. 


Regulation Needed 

Pipe line engines, and especially 
those on lines handling products of va- 
rious specific gravities, must be readily 
responsive to changes in load at vary- 
ing speed. An attempt was made to 
regulate the inlet valve timing man- 
ually, but it was found by experience 
that manual control was not satisfac- 
tory. This particular pipe line trans- 
ports products of from .51 sp gr to 
.75 sp gr by slugs. When a light prod- 
uct is in the line, the engine must of 
necessity run considerably faster for 
the centrifugal pump to develop a 
given “pounds” pressure needed to 
transport the fluid through the pipe 
line than would be the case with a 
heavier product; at the same time less 
horsepower is required at the higher 
engine speed than at the lower speed, 
due to the difference in specific gravity 
of the fluid in the pump and also to its 
flow characteristics in the pipe line. 
This situation requires that a consid- 
erable adjustment be made in the inlet 
valve timing as an interface (or change 
in product) goes by the station. 

When changing from a heavier prod- 
uct to a lighter product, the time of 
making this adjustment manually by 
the station operator was not critical 
since the lack of the adjustment simply 
resulted in an excess of air causing 
rough operation of the engine and a 
slight loss of efficiency. When going 
from a light product to a heavy prod- 
uct the necessity for anticipating the 
change and making the adjustment 
prior to arrival of the interface was 
critical since failure to do so would 
starve the engine of air, resulting at 
times in stalling the engine. 


Automatic Operation Desired 
Although this situation could per- 
haps have been taken care of by care- 


ful operation, it was desired to have 
the gas air-inlet system operate as 
nearly automatically as possible with 
no reliance having to be placed on the 
station operator to make such changes. 
To accomplish this the engine manu- 
facturer is currently placing mechani- 
cal actuators on the inlet valve timing 
mechanism to automatically control it 
with respect to load on the engine. It 
is believed that this will overcome the 
difficulty. 

The second basic problem was the 
deterioration of the valve seats in the 
engine heads. The seats, while main- 
taining a good seal, receded into the 
head at an excessive rate, requiring 
frequent tappet adjustments. There has 
been no indication of burning or dam- 
age to the valves. It was felt that this 
difficulty was caused by seat material 
being too soft at temperatures resulting 
from spark-ignited gas operation. It is 
currently being corrected by the manu- 
facturer. 


Few Difficulties Encountered 

There have been minor mechanical 
and electrical difficulties which are not 
considered of special significance as far 
as the basic ignition system is con- 
cerned though until solved they were 
a continuing annoyance. Several high 
tension transformers were defective 
and had to be replaced, and one im- 
pulse generator has been burned out 
through failure of the operators to 
ground the primary before disconnect- 
ing the high tension lead while the 
engine was operating. The most annoy- 
ing failure and the one that has caused 
the most erratic operation of the en- 
gines has been the failure of the 
insulation on the high tension lead 
where it enters the spark plug assem- 
bly. A rubber boot, or cover, was pro- 
vided to seal this connection from 
lubricating oil spray. A connection on 
this boot failed, allowing oil to seep 
into the spark plug extension, resulting 
in shorting and missing of the cylinder. 
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This is being corrected by the manu- 
facturer. 

One point of great concern prior to 
the purchase of these engines was 
spark plug life. The manufacturer ex- 
pects the plugs with the impulse gen- 
eration system to give between 5000 
and 10,000 hours of service. Some of 
the engines now have operated as much 
as 2500 hours. There has been no indi- 
cation of spark plug fouling or point 
erosion on any of the engines. Wheth- 
er the 10,000 hour life expected by the 
manufacturer will be realized, only 
time can tell. 


Mextex Line Engines 

The second group of tri-fuel engines 
was purchased specifically for spark 
ignition operation with provisions for 
conversion to dual-fuel. These engines 
were of six cylinder design and were 
rated at 600 hp when naturally aspir- 
ated at 900 hp when supercharged to 
approximately 3 psig and equipped 
with the variable inlet valve timing 
system, and at 1200 hp when super- 
charged to approximately 15 psig and 
equipped with the variable inlet valve 
timing system and with aftercoolers. 
The engines were all equipped with an 
impulse generator low veltage distri- 
bution ignition system with individual 
transformers at each cylinder. They 
were also equipped wtih two spark 
plugs per cylinder. 

Eight of these engines to be used 
on the 8-in. Mextex gasoline pipe line 
were ordered for naturally aspirated 
operation with variable inlet valve tim- 
ing for 600 hp. Due to the fact that 
these engines are not yet supercharged, 
no need for varying the inlet valve 
timing has been experienced. As a mat- 
ter of fact, even though these engines 
are equipped with variable valve tim- 
ing, they are being operated with a 
single valve setting which gives a net 
compression ratio of about 8. To con- 
trol and regulate the air-fuel ratio at 
‘ower loads, a butterfly valve which is 
controlled by exhaust temperature, was 
placed in the inlet manifold. As the 
exhaust temperature does not re. pond 
instantly to sudden load changes, an 
over-ride for this control was provided 
which is operated by the governor. 


Crude Line Engines 

The other ten engines to be used on 
the Odessa-Borger crude oil pipe line 
were ordered for low pressure super- 
charged operation with variable inlet 
valve timing and were equipped with 
intercoolers. On these engines the air- 
fue! ratio is controlled manually by 
varying the valve timing in the same 
manner as in the case of the larger 
eight cylinder engines on the Borger- 
Chicago products pipe line. Operating 
experience with these engines equipped 
with two spark plugs per cylinder has 
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indicated practically no spark plug 
trouble. 

Because these engines have been 
operating on a line handling a con- 
stant specific gravity fluid, little trouble 
has been experienced with manual op- 
eration of the inlet valve timing; how- 
ever, additional experience may indi- 
cate that it is desirable to install auto- 
matic inlet valve timing control. 

In comparing the naturally aspirated 
engines with the supercharged engines, 
it is significant to note that while both 
groups of engines are equipped with 
the variable intake valve timing system, 
it is not being used to the fullest extent 
on the naturally aspirated engines. 
With lighter loads the inlet valve timing 
is not being further advanced to cut 
down on the air to the cylinder, as this 
is being accomplished by throttling 
with the butterfly valve in the inlet 
manifold. Actually, the amount of inlet 
valve closing advance allowable on the 
naturally aspirated engines is limited 
by the fact that further advances will 


‘cause overlap between the inlet valve 


opening and the exhaust valve closing 
and cause poor scavenging and back- 
firing. This is the case because of 
mechanical limitations in cam design 
and not because it would be undesir- 
able in the cycle. 


Butane Used 

At one of the stations, a delay was 
experienced in connecting the natural 
gas supply, and, as a result, two of 
these supercharged engines were oper- 
ated on butane for almost ninety days. 
These two engines had not been ad- 
justed for butane operation; however, 
they operated quite stisfactorily but 
would not carry more than 75 per cent 
of the full load. No attempt was made 
to adjust them for higher load carrying 
ability. 


Conversion Characteristics 

Characteristics for converting from 
gas to diesel operation are quite good 
for the engines. To make the change, 
the spark plugs must be removed and 
injection nozzles installed in their 
place. In addition, the push rods for 
the fuel injection mechanism which are 
locked in the up position away from 
the cam shaft during gas operation 
must be released and the mechanism 
connected. Slight adjustments must be 
made in the inlet valve timing and the 
impulse generator must be grounded. 
All these changes can be accomplished 


ww 


One of the first industrial uses of nat- 
ural gas recorded took place in Centerville, 
Butler County, Pennsylvania, in 1840. John 
Crisswell, in drilling a salt well, discovered 
natural gas at a depth of about 700 ft. 
He burned this gas under his evaporating 
pans in the manufacture of salt, emulating 
a process used by the Chinese many cen- 
turies before. 









in less than 24 hours per engine. It 
is contemplated that prior to peak gas 
demand seasons, the engines will be 
switched from straight gas to dual-fue] 
by making this conversion at some con. 
venient time when the pipe line is not 
fully loaded. The engines can later be 
switched from dual-fuel to diesel in- 
stantly in case of gas curtailment or 
shutoff. 

The engine industry should make an 
attempt to simplify the conversion 
from spark ignition to dual-fuel opera- 
tion in order to decrease the down 
time needed for this conversion. The 
ultimate to be striven for is an engine 
which can readily be switched from 
spark ignited gas fuel to dual-fuel or 
diesel without shutting it down and 
with a minimum of speed fluctuation, 


Cost of Operation 
The recorded fuel consumptions de- 
termined on the manufacturer’s wit- 
nessed shop tests show an average of 
6202 Btu per bhp per hour for the low 
pressure supercharged spark-fired en- 
gines with variable inlet valve timing 


and an average of 6420 Btu per bhp : 


per hour for the naturally aspirated 
spark-fired engines with variable inlet 
valve timing. The tests showed an aver- 
age fuel oil consumption of .370 Ib 
per bhp per hour on straight diesel and 
6446 Btu per bhp per hour on dual-fuel 
(including 5 per cent pilot oil) for low 
pressure supercharged engines. All test 
results shown are for 100 per cent load 
conditions. 

Although pump station facilities are 
such that fuel oil consumption can be 
obtained, the stations are.not equipped 
with gas meters to provide authentic 
data on gas consumption; however, it 
is reasonable to assume that the aver- 
age fuel consumption will not be in 
excess of 6500 Btu per bhp per hour. 
The cost per horsepower hour for a 
given fuel can then be determined. 

For purposes of comparison, assume 
a 1000-hp load and assume the two 
fuels to cost 20 cents per thousand 
cubic feet for 1000 Btu natural gas, 
and 10 cents per gallon for 20,000 
Btu per pound 36 degree API fuel oil. 
Based on the above fuel costs and con- 
sumption rates, the cost of operation 
for an average load of 1000 hp would 
be $11,388 per year for straight gas 
operation, $13,711 per year for dual- 
fuel operation, and $42,740 per year 
for straight run diesel operation. This 
indicates dollar savings of $31,352 per 
year for straight gas operation over 
straight diesel, and $2,323 per year 
for straight gas over dual-fuel. If the 
gas costs are lower, these savings will 
increase. It can easily be seen from 
these costs, that additional investment 
for an engine for tri-fuel operation can 
be justified on an economic basis: * * 
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Ever wonder why equipment like Caterpillar com- 
pletely dominates a field like pipe-laying? No mystery 
at all. Listen to the experience of Oklahoma Con- 
tracting Company, while working on a line from 
Agua Dulce gas fields to Kosciusko, Miss. 


“We laid 117 miles from October 15th through 
February 17th — 100 working days. At one stretch 
we laid 29 miles of 30” pipe in 20 days.” 


The power-packed D8 ’dozing with a No. 8/ 
Bulldozer in the picture has plenty of companion 
pieces in the spread. Altogether, Oklahoma Con- 
tracting has almost 150 Cat units. 


That’s how machine performance pays off. Pipe- 
line men long ago discovered the advantages of 
standardizing on efficient yellow equipment. 


For example, operators and mechanics really get 
to know the machines they work with. So operators 
get out all the work that’s built in them. And me- 
chanics service them faster and more efficiently — 


117 MILES IN 100 WORKING DAYS 
with CAT  EQuiPMENT 





there’s no time wasted puttering with strange machines 


and puzzling over unfamiliar service manuals. 


What’s more, you can carry a minimum of parts 
because many Cat parts are interchangeable. And 
when you do need service, you get it fast — no matter 
where you are — with a single call to your nearby 
Caterpillar Dealer. 


Call him today. Just name the date and he'll be 
glad to demonstrate his equipment on your job! 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—® 
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Crutcher-Rolfs-Cummings, Inc., 
stationary pipe cleaning, prim- 
ing, coating, and wrapping plant. 
The black pipe in the foreground 
has been cleaned and primed for 
transfer to the field where it will 
again be cleaned, primed, 
coated, and wrapped with line 
travelling equipment. The white 
pipe has been coated and 
wrapped. 


The New Look in Pipe Line Coating Equipment 


Automatic assembly line method of priming, coating, and wrapping 


feeds up to 80 lineal feet of pipe through the machine per minute 


THE pipe line industry is constantly 
demanding newer and better construc- 
tion methods and equipment. Crutcher- 
Rolfs-Cummings, Inc., has recently de- 
veloped a new automatic assembly line 
method designed to clean, prime, coat, 
and wrap more pipe in a given period 
of time than any method previously 
used. Pipe is fed through the machine 
at a rate of up to 80 lineal feet per 
minute. 

Several machines of this type have 
been manufactured in the last year and 
are now in operation throughout the 
United States. The most recent ma- 
chine, however, has been installed on 
the Houston Ship Channel near the 
A. O. Smith pipe mill. Thus the coat- 
ing plant is ideally situated, as a con- 
siderable saving in freight costs can 





*Crutcher-Rolfs-Cummings, Inc. 
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be realized in transporting the pipe 
from the mill to the pipe yard. After 
the pipe has been processed it may be 
shipped either by truck, rail, or barge 
to its ultimate destination. 

The pipe is received into the yard 
and placed onto an inclined rack that 
slopes approximately %4 in. per foot. 
This is sufficient to allow the pipe to 
gravity feed to the cleaning machine 
incoming tracks. After the pipe is 
loaded onto this inclined rack, it is 
handled automatically throughout the 
remainder of the operation. 

A system of air-operated automatic 
dump in equipment loads one joint of 
pipe at a time from the inclined rack 
onto the track leading into the cleaning 
machine. 
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Prior to entering the cleaning ma- 
chine, the pipe is passed through a heat- 
ing chamber. A natural gas burner 
heats the pipe to about 125 F. The 
heating insures quick drying of the 
primer. 

The cleaning and priming machine 
is enclosed in a separate building from 
the remainder of the equipment. It is 
powered by two 150 hp diesel engines 
that drive counter-rotating wire 
brushes. This counter-rotating action 
insures proper cleaning of both sides of 
the pipe seam. The size of the cleaning 
machine can best be illustrated by com- 
paring it to the largest line travelling 
cleaning and priming machines now in 
operation, which are powered by single 
74-hp gasoline engines. The primer 
paint is next applied to the pipe. 

After the pipe emerges from the 




















































Joint of 20-in. pipe passing through gas torch heating unit to bring 
it up to the proper temperature to insure quick drying of the 
primer paint. Note trigger mechanism pipe has just passed over, 
which will automatically start another joint following behind. 


cleaning machine it is discharged onto 
the primer drying rack by an air- 
operated automatic pipe dump out sys- 
tem. From this point the pipe can 
either continue through the coating and 
wrapping machine operation or it can 


drying rack. 


be dumped onto another primer drying 
rack for shipment to the construction 
site as cleaned and primed pipe. The 
latter is advantageous to the pipe line 
contractor who will be coating and 
wrapping the pipe over the ditch. If the 


VARNA ERE 


eee 


View inside primer drying shed. The pipe in this picture has been 
cleaned and primed and when it reaches the proper position along 
the tracks, automatic air cylinders will dump it onto the primer 


pipe is to be shipped uncoated by barge 
to any point, this cleaning and prim- 
ing prevents excessive rust from form- 
ing on the exterior. Most of the pipe 
however, will probably continue on 
through the coating and wrapping op- 


A holiday detector with a solenoid valve arrangement finds 
all the holidays and automatically paints them with a spray 
of aluminum paint. 


Coating and wrapping machine. The business end of the operation. 20-in. 
Pipe is coated and wrapped with 12-in. wide glass fiber and tar saturated 
felt. Fan is installed above coating machine pan to pump fumes out. 
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In the foreground is the outgoing track from the coating and wrapping machine. The conveyor system in the foreground is the final 
stage in the assembly line. The pipe is conveyed out the rack to the d>sired distance where it is removed by a crane and stacked on the 
ground a maximum of four tiers high until it is again reloaded on trucks and hauled to the right-of-way. 


eration. The pipe enters the coating and 
wrapping machine in the same manner 
it does the cleaning and priming ma- 
chine. This primer drying rack and 
coating machine are housed in a single 
building and the operation of the plant 
may continue regardless of weather 
conditions. 

There are several features to the 
coating operation that provide a very 
noticeable saving in time and material. 
Conventional pipe connecting plugs, as 
used in the older stationary coating 
method, are not used with this equip- 
ment. A special cut-off arrangement 
permits the operator to leave the ends 
of the pipe free of coating and specified 
distance from the end of the joint. 
This permits a continuous operation 
interrupted only when new rolls of 
wrapping material are placed on the 


machine. The pipe does not rotate in 
passing through the coating machine, 
which accounts for a smooth uniform 
coating and wrapping job. 

Immediately after the coating and 
wrapping is applied the pipe is passed 
through a water spray cooling system. 
In just a few seconds the pipe is cooled 
from 480 F to approximately 125 F. 
At this point the pipe is supported by 
partially inflated treadless automobile 
tires. A holiday detector has been in- 
stalled immediately behind the cooling 
tank that will locate and mark any 
holidays that may be present. This is 
possible as the detector is connected 
through a simple solenoid to an aerosol 
bomb containing aluminum paint. 

The pipe is then dumped onto a 
roller rack and spotted in a position to 
enable two end cleaning machines to 


As soon as right-of-way has been cleared, the pipe is hauled away. Here a Dunn Bros. 
Trucking Company truck is shown leaving the coating yard. 
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clean the pipe 5 in. on each end for field 
welding purposes. To protect the newly 
cleaned ends from rusting excessively 
before the pipe is welded, a coat of 
primer paint is applied. The pipe is then 
rolled into a position directly above a 
series of automobile tires that are 
mounted on hydraulic cylinders and the 
pipe is elevated to a level with the 
1500 ft long conveyor system and be- 
gins the final step of the process. It is 
conveyed through a whitewashing ma- 
chine and out to the storage yard where 
it is unloaded from the conveyor and 
nested in tiers of not more than four 
high. From there the pipe is transported 
as needed to the construction site. This 
conveyor system is driven by an endless 
wire rope that has a forced contact with 
the bottom of the tires. 

This new automatic equipment has 
already become a necessity in the pipe 
line construction industry. Every day 
pipe mills are speeding up the manuv- 
facture of pipe and pipe line contrac- 
tors are using new methods to increase 
their daily production. It was with this 
thought in mind that Crutcher-Rolfs- 
Cummings, Inc., developed the equip- 
ment. In a single day of operation a 
total of seven miles of 4-in. pipe has 
been cleaned, primed, coated, and 
wrapped. The initial work conducted 
with the machines described here was 
done for the Magnolia Pipe Line Com- 
pany on a total of 156 miles of 20-in. 
pipe. Of this total, 100 miles were 
cleaned and primed only and the re- 
maining 56 miles were coated and 
wrapped. a*% 


THE PETROLEUM ENGINEER, July, 1954 





Part 2: Testing Procedures 
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Hydrostatic Testing Gas Transmission Lines’ 


J. S. POWELL’ and N. K. SENATOROFF? 


SECTION 8 of the American Stand- 
ard Code for Pressure Piping (ASA 
B31-1-1951) stipulates that after instal- 
lation, pipe in cross country gas trans- 
portation system shall be capable of 
withstanding an internal fluid pressure 
50 psi greater than the maximum serv- 
ice pressure, and where an internal 
fluid pressure test is made, the pressure 
shall not exceed 50 psi greater than the 
maximum service pressure or 120 per 
cent of the maximum service pressure, 
whichever is greater. For piping sys- 
tems within the legal boundaries of 
cities or villages the system shall be 
capable of withstanding a pressure of 
150 per cent of the maximum service 
pressure, and where an internal fluid 
pressure is made, it should not exceed 
150 per cent of the maximum service 
pressure. First draft of the proposed 
1954 revision, however, of this code 
proposed to limit gas or air test pres- 
sures to 110 per cent of the design 
pressure, and permits, but does not re- 
quire, hydrostatic testing to the yield 
strength of the pipe. 

Water Filling Operation. The section 
of line to be tested, which may be as 
long as 50 miles but preferably shorter 
in order not to cause excessive wear of 
the rubber cups on the pig, is prepared 
for test by welding the heads or traps 
and manifolds on each end of the line. 
Before the head is welded to the end 
of the line where the water is to be 
introduced a pig of the multiple rubber 
cup type is placed just inside the line 
and another inside the head so posi- 
tioned that the wtaer inlet is between 
the two pigs. Water is pumped into the 
line with the fill pump pushing ahead 
of it the pig which displaces the air 
from the line through the blowoff at 
the far end. 

In filling a line passing through 
mountainous country the water pres- 
sure required often becomes greater 
than that computed for the observed 
difference in elevation. One explana- 
tion given is that the pig with a water 


_. 


*Presented at Pacific Coast Gas Association 
Spring meeting, 1954. 


‘Assistant research engineer, Southern Cali- 
fornia Gas Company. ¥ 


*Chemical engineer, Southern Counties Gas 
Company. 
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column behind it may coast down a hill 
faster than the water fill rate resulting 
in air trap at the crest of the hill if 
there is entrained air with the water. A 
series of such traps makes the eleva- 
tion head pressures of several hills addi- 
tive and the fill pressure may become 
greater than the discharge pressure of 
the pump. This condition is shown 
diagrammatically in Fig. 9. 

To avoid such trouble a fill pump 
with a maximum discharge pressure 
well above the maximum elevation 
head pressure should be used and care 
to eliminate air which could become 
entrained with the water when filling 
the line. Air may be introduced if the 
water to the fill pump contains bubbles 
of air or if the supply of water is in- 
adequate and the pump sucks in air 
with the water. 

After the test section is filled with 
water as indicated by the pig entering 
the receiving head, the pressure is 
brought up to the maximum discharge 
pressure of the fill pump. At this stage 
a high pressure fill pump is an advan- 
tage in saving time on the subsequent 
pressurizing phase of the test especially 
if some air is also in the line with the 
water. Sometimes air gets into a line 
when a break occurs during the pres- 
surizing phase and when the repair is 
made, which is not completely removed 
by venting; in this case the high pres- 
sure fill pump saves considerable time 
in pumping in more water to initially 


compress the air to a pressure and vol- 
nume so that the low capacity pressure 
pump can again bring the line to test 
pressure. A small amount of air in a 
line under test does not appear to create 
any problem or hazard. If a break oc- 
curs the water has so much inertia that 
no violent action occurs at the scene of 
a break, although the time of water 
discharge is prolonged directly as the 
amount of air under pressure and 
hence the break becomes more spectac- 
ular and could create more damage. 

Pressurizing the Line. With the pipe 
under the pressure obtained with the fill 
pump, the pressure is further increased 
to the test pressure. Any leaks or breaks 
are found by patrolling the pipe line 
right of way and looking for wet spots 
or washouts in the backfill. An airplane 
has been used effectively in making the 
initial patrol. 

Most failures during hydrostatic 
tests occur in the longitudinal weld 
usually causing up to about four feet of 
the seam to open. With a break of this 
type the water will wash away the back- 
fill exposing the pipe at the point of 
failure. At the time of a break, no 
particular violent action takes place 
other than that a stream or sheet of 
water is ejected at high velocity. After 
the backfill is washed away, the water 
stream may be projected as much as a 
hundred feet. Fig. 10 shows two photo- 
graphs taken of typical breaks. 

If a break occurs, water will flow 











FIG. 9. Diagram shows effect of air and water together in pipe line over moun- 
tainous terrain on pump pressure required to obtain flow of water. 
With line completely filled with water, pump only has to pump against 
head pressure “H”; with air in the line, pump has to pump against a 
head pressure equal to h,, h, and h;. 
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air motor drilling through 12” line, 
under pressure. 


Mueller “C-1” Drilling Machine with * 


“C-1” Drilling Machine, with adaptor, 
removed from steel gate valve, show- 
ing section of pipe retained inside of 
shell cutter. 


Expanding steel wedge stopper in 
H-17257 Line Stopper Fitting, making 
a complete stop-off. 


chine with steel wedge stopper being 
brought into position for lowering 
onto special 14” gate valve. 








Inserting pressure equalizing 7 
ring completion plug into Line» 
per Fitting, using H-17445 balan 
pressure Completion Machine. 


stopper Unit 
hillips Pipe Line Co. 





Phillips Pipe Line Co. removed long sections of their 12” crude 
oil line which runs from the Permian Basin in West Texas 

to their refinery at Borger, Texas. 

These sections were replaced with 14” pipe to alleviate 

the pressure drop between pumping stations. 


To keep costs and shutdown time to a minimum, the company 
made stop-offs, under pressure, holding the oil in the line 
while the 14” connections were made. 
Though the pumping stations were shut down, hill 

pressure varied from 25 to 100 psi. 


Stop-offs were made simultaneously above and below 
the point of tie-in, completely isolating a short section of 
the 12” line which was removed. The long section 

of 14” line was then connected and line-stopping 
equipment removed. The line was in operation within 
twenty-four hours from time of shutdown. 


MUELLER JE (05:) 0 Method 


’ Write for complete details on the No. 4 Line Stopper Unit. 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 


a Sid npletion Plug has been inserted into the Line 
palo’ Pper Fitting and Completion Cap installed. 


line. 









out of the break drawing in air. After 
the section of line containing the break 
is cut out and replaced with a new 
piece of pipe, it is necessary to pump 
additional water into the test section 
and either compress the air in the line 
or vent it from the line at an adjacent 
high point. The latter procedure is 
probably the better. 

After a break has been found and re- 
paired, the line is again pressurized to 
the test pressure, and if no leaks are 
indicated the pressure held for a mini- 
mum of eight hours as specified by the 
proposed A.S.A. code.* A_ longer 
period of time is more desirable since 
experience has shown that some breaks 
a6 


_ *Raising and lowering the pressure several 
times has been advocated as a means of being 
sure that all weak places have been exposed. 





CASE 1- (BLOCK VALVE, SUT NOT FULL OPENING) 
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FIG. 10. Failure in ditch on a 30-in. line, split in seam is approximately 4 ft long. 
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do not show up immediately or even in 
eight hours but probably do occur 
within a 24-hour period; therefore at 
least a 24-hour holding time is 
recommended. 

Water Removal. On completion of 
the pressure test the water is displaced 
from the test section by injecting gas 
into the line behind the other pig which 
was placed in the head. The rate of pig 
travel is governed by controlling the 
flow of water out of the discharge end. 
By metering the water from the line, 
the position of the pig can be deter- 
mined at any time and with this know- 
ledge and by calculation an effort 
should be made to push the pig into 
the receiving head with as little resid- 
ual gas pressure as possible in order to 
reduce the amount of gas blow to the 


2nd section reody for 
woter displacement 


Position of wa 


air when the line is tied in. 


Referring to case 1 in Fig. 11, the® 
amount of gas wasted can be held to a7 


minimum if initially the test sections 
are selected so that a block valve can 


be placed at the downstream end of the | 


section after it is tested and the water 
removed; then in displacing the water 
from the next section the gas can be 
shut off at the block valve so that only 
the gas in the section under test need 
be vented at the time of the tie-in. 
Referring to Case 2 in Fig. 12, if 
full opening valves are used, it is pos- 
sible to put the pigs in the upstream 
end to be tested and then permanently 
connected this section to the line just 
downstream from the full opening 
block valve of the preceding section. 
The section for test can then be filled 
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CASE 2- (FULL OPENING BLOCK VALVE) 
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FIG. 11. Diagram shows how test sections are sectionalized at block valves to minimize the quantity of gas vented. 
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Versatile Allis-Chalmers HD-56 Pads Rocky 
Trench, Moves Light Equipment, Handles Supplies — 
Saves Time and Money on Dozens of Jobs 


At work by the thousands in industry after industry, the 
Allis-Chalmers HD-5G 1-yd Tractor Shovel can be a real 
money saver for you on your pipeline spreads. With excellent 
balance and accurate control, this close quarters specialist 
quickly loads trench padding into trucks. For those jobs 
where suitable fill is nearby, the HD-5G digs, hauls and 
dumps the padding into trench — saves dollars by saving 
hours of hand labor. 


Quick-Change Attachments Add to 
HD-56 Versatility 


Bulldozer, angledozer, narrow bucket, rock bucket, crane 
hook, light materials bucket, trench hoe, lift fork, tine fork, 
tock fork are quickly interchangeable with standard bucket. 
Rear-mounted hydraulic ripper or winch adds to HD-5G’s 
versatility. With these attachments it can handle skids, 
drums, valves — speed dozens of jobs in supply yard, around 
pump house or on the line. 


Allis-Chalmers Tractor Shovels are available in four sizes 
—1, 2, 3, and 4-cubic yards. Your Allis-Chalmers dealer is 
eager to prove the outstanding versatility of this machine — 
with a demonstration right on the line! Set a date now or 
Write for new descriptive literature. 


® 50 belt hp @ 16,200 Ib including bucket | 


Pipeline 
Handyman 


Dumps pa 


For job-to-job moves, the HD-5G is easily transported by truck 
or trailer — only 6 ft, 63/4 in. wide. 


LLIS:CHALMERS 


TRACTOR DIVISION ° MILWAUKEE 1, U.S.A 
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Pipeline Cleaners Co. 


Fort Madison, lowa 
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SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 













































































SKINNER-SEAL COLLAR LEAK CLAMP—de- 
one to stop every type of collar leak in 
oil and gas lines. Sizes: 2” to 13” inclusive. 

















M.B. SKINNER COMPANY 











SOUTH BEND 21, INDIANA, U.S.A 









D-24 





Ges Pressure, psia 


Ges Temperature °F 
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FIG. 12. Conditions for equilibrium between natural gas, water vapor, and solid gas 


hydrate. 


with water through a tap between the 
pigs and after the section is tested the 
water displaced by allowing gas to flow 
through the block valve. The pig dis- 
placing the water passes through the 
section and through its block valve into 
a receiving head which is removed 
before the next section is tied in. With 
this procedure it is not recessary to vent 
any gas. 

Sometimes the practice is followed 
of testing several sections leaving the 
water in each section after the test. 
The test heads are then removed and 
the sections joined together. Later a pig 
is run through the several sections to 
displace the water in one operation. 


Pigging the Lines Dry 

From laboratory tests it has been 
determined by the authors that when 
the wall of a pig has been thoroughly 
wet and then scraped free of all visible 
water with a rubber plunger that the 
water retained by the damp wall is of 
the order of 0.001 lb per sq ft. This 
figure then represents the ultimate de- 
gree of dryness which can be obtained 
by “pigging” a line. Data obtained in 
practice indicate this degree of dryness 


To obtain more information on products advertised see page E-43 
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may be approached in displacing the 
water with a pig under favorable cir- 
cumstances. That is, two pigs should be 
run together and each pig should have 
at least three rubber cups. 

In addition, the section of line should 
be 30 miles or less so that the wear of 
the cups is not enough to reduce their 
“squeegee” efficiency. The pipe should 
preferably have long radius bends and 
have no obstructions where the rubber 
cups on the pigs could be damaged or 
deformed allowing water to bypass. 
Also, the pigs during the water dis- 
placement run should be kept in con- 
tinuous motion. 

If several pigs are run together in 
displacing the water after the hydro- 
static test, apparently better water re- 
moval can be effected than with just 
one pig; however, the water removal is 
not as good as if each of the pigs is 
run through separately allowing time 
between each run for the water to drain 
to low places in the line. 

Under ideal conditions, the water 
was removed by just one water dis- 
placement pig run from 2500 ft of 
30-in. line after a hydrostatic test, and 
in less than 20 hours of operation the 







~~ —_—|— ee 


en ste Bl ‘ene See Oo 








water was dried up by the gas passing 
through the line as indicated by the 
dew point of the inlet and outlet gas 
being the same. The actual time it took 
‘for the line to become dry is not known 
since the first dew point test made was 
after the line had been in service for 
20 hours. 

In another case, under ideal condi- 
tions, with the hydrostatic test made on 
a 24-in. pipe line divided into sec- 
tions totaling 300 miles, the average 
amount of water left after the water 
displacement pig run was of the order 
of 0.02 Ib per square foot of pipe wall 
area. The ultimate degree of dryness 
was only approached after three more 
separate pig runs were made through 
each section of 60 miles of this line. 
For shorter sections it would be ex- 
pected that fewer runs would be re- 
quired; possibly only one additional 
run for sections under 20 miles in 
length. 

In still another case, 9) miles of 
18-in. pipe was tested in sections up to 
18 miles in length. The water removal 
was excellent with just the water dis- 
placement pig run as indicated by only 
a few gallons of water removed from 
any one section by a second pig run. 

As many pig rums as necessary can 
be made conveniently when the line is 
completed and ready for service if 
permanent pig launchers, traps, full 
opening valves, and long radius bends 
are provided as previously described. 
If such permanent facilities cannot be 
justified, as an alternative additional 
pig runs may be made by providing 
temporary launching and receiving 
heads with sufficient capacity to hold 
as many pigs as desired and with mani- 
folding so that each pig can be inde- 
pendently “kicked out” into the test 
section and forced through the one 
with gas. Or the launching and receiv- 
ing heads can be closed by means of 
hinged blank couplings so that pigs 
can be inserted and removed from the 
heads as required. 

Each additional run will result in 
the wasting of some gas unless per- 
manent pig running facilities are pro- 
vided for onstream pigging. The first 
may waste the least amount of gas if 
the gas displaced by the pig is forced 
into the next test section to displace 
the water in that section. The gas dis- 
placed by succeeding runs, however, 
will ordinarily be blown to the atmos- 
phere. 

One difficulty sometimes encoun- 
tered in making additional pig runs is 
that the gas pressure behind the pig 
may build up considerably greater than 
that normally required to produce the 
differential pressure necessary to move 
the pig when it is not obstructed. This 
pressure may build up because the pig 
meets with resistance to movement at 
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the Coal Tar 
Protection in 


Handy Tape Form 


The service behind 
TAPECOAT is as dis- 
tinctive as this coal tar 
coating, itself. 


To make this service as 
dependable as the prod- 
uct, the sales engineer 
who sells the job also 
services it. This means 
that you can count on 
everything he tells you 
because he is responsible 
for the job personally. 


The fact is, TAPECOAT 
gives you more lasting 
protection for your mon- 
ey because it is a quality 
coal tar product, and coal 
tar is nature’s own de- 
fense against corrosion. 


Specify TAPECOAT for pipe, pipe joints, tanks, and other 
vulnerable steel surfaces above or below ground. Its perform- 
ance record since 1941 merits your complete confidence. 
TAPECOAT comes in rolls of 2”, 3”, 4’, 6”, 18” and 24” widths. 
It’s easy to apply as our sales engineers will demonstrate. 


Write for brochure and prices today. 


| The TAPECOAT Company 


Origi 


ection 


1533 Lyons Street, Evanston, Illinois 


To obtain more information on products advertised see page E-43 


D-25 





— Another reason why 


a bend or if there is much water col- 
lected in front of the pig this water 
will produce a head pressure when the 
pig is going uphill. When the resistance 
is removed by the pig clearing the ob- 
struction or reaching the top of the hill 
the pressure behind it can cause the pig 
to travel at high speed for a consider- 
able distance which may result in dam- 
age to the pig making it ineffective as 
a “squeegee”; also there have been 
instances of a runaway pig damaging 
itself or rupturing the pipe at a short 
radius bend. 


Pressurizing to Save Pigs 
If in the nature of the test section 








a precision 
instrument 


+ 


H & M Pipe Cutting and 
Beveling Machines are 
designed and manufac- 
tured to high engineering 
standards. Close toler- 
ances in gear design 
consistently give cleaner, 
more accurate cuts, yet 
the H & M is rugged and 
will withstand years of 
tough field use. 


now lightest 
in its class 


A new metal manufactur- 
ing process has recently 
made the H & M the light- 
est beveler in its class 
.. . has actually reduced 
the weights of the num- 
ber 3, 4, and 5 machines 
by 40%. Think of what 
this means in the field— 
new lightness without any 
loss of durability. 
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is such that there is a likelihood of a 
pig encountering an obstruction, con- 
sideration should be given to pressur- 
izing the test section with gas before the 
second or subsequent pig runs are made 
so that if the pig “hangs up” during the 
run at a bend or some obstruction and 
breaks free when the differential pres- 
sure becomes high the gas ahead of the 
pig will act as a cushion to reduce its 
speed and the distance it travels. 

The equation below can be used to 
calculate this distance. 


P.D 
0~ (urna) 
CR ye ee 


pipe cutting 
and beveling 


A complete line of bevel- 
ing machines is available 
from H & M. The #1 
machine will cut and bevel 
pipe as small as 4”, the 
+5 machine will handle 
a diameter of 36”. Once 
in place the entire 360 
cut can be made in a 
matter of minutes with 
an effortless turn of the 
hand crank. 


gives you the 
most for your 
money 


Point for point the H&M 
gives you more. It is 
actually possible to save 
One-half your labor and 
gas cost by using the 
H&M Pipe Cutting and 
Beveling Machine. Attach- 
Cents are available for 
out - of- round and shape 
cutting. For more infor- 
mation, write HK & M. 





Gap PIPE BEVELING MACHINE 
COMPANY 


U. S. Trademark Reg. 


311 £. THIRD @ TULSA, OKLA. @ PHONE 3-0241 
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where: 

/A\d = distance pig travels after clear- 
ing obstruction before pres- 
sure is equalized. 

d = distance of obstruction from 
upstream end of section. 

P, = pressure of gas behind pig at 
time it breaks free of obstruc- 
tion. 

D = length of test section. 
P = initial pressure of gas in sec- 
tion when pig is launched. 

The distance, d, for the pig to travel 

to be a maximum can be obtained by 

differentiating /\d with respect to d 

and equating the resulting expression 

to zero and solving for d. In this case, 


Ad = ————.. (2) 


(Max. /\d) 


In the above equations, it is assumed 
that no differential pressure across the 
pig is required to keep it in motion 
after it breaks free of the obstruction; 
and therefore the calculated distance 
that the pig would travel is greater than 
would actually be the case since a 
differential pressure is required to move 
the pig. A close approximation of the 
actual distance the pig will travel can 
be calculated by subtracting from the 
pressure required to break pig free of 
obstruction, the differential pressure 
needed to keep pig in motion and sub- 
stituting this value in equation (1) 
for P.. 

This method of calculation was used 
in the following examples: 

A test section is 10 miles long and 
the gas pressure is 200 psi and a 15 
psi differential pressure is required to 
free the pig from an obstruction and 
a5 psi differential pressure required 
to keep it in motion after it breaks free; 
the pig would travel the greatest dis- 
tance after breaking free of the ob- 
struction if the obstruction were 5 
miles downstream. 

In this instance the pig would travel 
a maximum of ¥%-mile after breaking 
free. If the gas pressure were 50 psi and 
a 15 psi differential pressure were re- 
quired to free the pig and 5 psi to keep 
it in motion, the pig would travel the 
greatest distance if the obstruction were 
4.8 miles downstream and the pig 
would travel a maximum of ¥-mile 
after breaking free or four times as far 
as in the former case. 

Pressurizing the line before making 
additional pig runs will of course in- 
crease the amount of gas wasted and 
may increase the over-all cost of hydro- 
static testing. For example if a 24-in. 
pipe line were pressurized to 200 psig 
before running a pig the cost per foot 
of pipe per pig run for gas at 20 cents 
per Mcf would be $.0085 or for three 
pig runs $.0255 per foot of pipe. How- 
ever, pressurizing the line with gas does 
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not appear to be warranted if the test 
section does not contain places where 
the pig could potentially become stuck; 
this further emphasizes the need for 
designing the line for pig running. 


Avoiding Hydrate Line Blockages 

If the favorable conditions exist as 
mentioned previously for displacing the 
water with one pig run after hydrostatic 
testing, it has been the experience of 
several companies that the water left in 
the pipe is not sufficient to cause oper- 
ating difficulties due to line blockage 
by hydrate formation. Apparently even 
if the line, subsequent to a hydrostatic 
test, is operated at a pressure and 
ground temperature at which hydrates 
will form, the amount of hydrate if it 
forms from the residual water in the 
line is not enough to seriously restrict 
the flow of gas providing of course that 
the gas is sufficiently dehydrated that 
it does not supply additional water to 
further increase the quantity of hydrate. 

Under favorable conditions, the 
maximum amount of water which is 
left in a test section after the water 
displacement pig run is about 0.02 
pounds per square foot of pipe wall 
area. Ninety-five per cent of this water 
is in excess of that just required to 
dampen the pipe wall. If it is assumed, 
which is unlikely, that all of this ex- 
cess water from a mile of 24-inch pipe 
were concentrated at one spot it would 
only fill 3.5 feet of pipe. 

It therefore appears reasonable to 
assume that the water which is left in 
a test section after that water is dis- 
placed following a hydrostatic test 
would be quite evenly distributed 
throughout the test section and the most 
water left in any one spot would be 
only a shallow puddle. Of course 
enough water to block a line might 
collect at a low spot on either side of 
a rapidly ascending pipeline but in this 
case the water could be conveniently 
syphoned off. 

With only shallow puddles of water 
in the line, it is doubtful whether there 
would be enough agitation of the water 
by gas to form hydrates even under 
favorable conditions of temperature 
and pressure. Experimentally it has 
been shown that violent agitation of 
water and gas are required to obtain 
hydrate formation.* 


Equilibrium Conditions 

Fig. 11 shows the conditions for 
equilibrium between natural gas, water 
vapor, and solid gas hydrate for a 
California natural gas. The curves were 
drawn using as a basis data on the water 
vapor pressure of a gas hydrate;* these 
curves give the temperature and pres- 
sure of a gas of given dew point to be 


_.*See paper on the “‘Lowering of the Decompo- 
— Temperature and Pressure of Natural Gas 
ydrates by Solutes in Aqueous Solutions” by 
; S. Powell, Proc. of Pacific Coast Gas Asso- 
ciation, Vol. 30, 1939, p. 52-56. 


in equilibrium with a gas hydrate. 
Starting at the point on the saturated 
gas curve where the gas dew point and 
gas temperature are the same, equilib- 
rium exists between natural gas, water 
vapor, liquid water, and gas hydrate. 
As the gas pressure and temperature 
are increased along the curve of con- 
stant dew point an equilibrium then 
exists only between natural gas, water 
vapor, and hydrate. For conditions to 
the left of this curve some water in the 
gas phase would react to form more hy- 
drate and for conditions to the right of 
the curve the hydrate phase would 
disappear. 

The practical significance of the 











above relations is that even if a gas 
is slightly undersaturated any hydrate 
present in the line would not necessarily 
evaporate; in fact, more hydrate might 
actually add to it by the reaction of 
some of the water vapor in the gas 
phase with the hydrocarbons present. 
Therefore, to avoid this condition the 
gas dew point should be sufficiently low 
at the gas operating pressure and tem- 
perature so that the pressure and tem- 
perature are to, the right of the curve 
for this dew point as indicated in 
Fig. 11. 

It could be argued that even though 
the gas is sufficiently dehydrated it 
would become saturated ‘with the free 
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skill required to achieve 
complete corrosion con- 
trol comes only from the 
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gained through years of 
practical application. 
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Recognition of that fact is one reason more and more people are turning to 
E.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been successfully pro- 
tected against corrosion by E.R.P. engineers. Corrosion specialists for over 17 
years, these men are highly trained and well equipped to help you with your 
corrosion problem. Write for full information today. 
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Standard Pipeprotection Inc. is the only pipe c/w plant 
to use steel grit cleaning on every piece of pipe regardless 
of size. Steel grit cleaning is used because it produces 
the perfect surface to bond the coatings to the steel. 
Bond performance, over the years, cannot be. inspected 
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water left from the hydrostatic teg 
ahead of a place where hydrates were 
located and then additional hydrate 
would form to eventually cause g 
blockage. It is possible that more hy. 
drate might form in this case until the 
water was dried up; however, possibly 
not enough to be significant since only 
the small amount of water in the gas 
from the point of saturation to the hy. 
drate equilibrium dew point is available 
and then only a fraction of the total 
flow of gas would come in contact with 
the surface of the hydrate. It would 
only be from this surface gas that hy- 
drate could form, if at all, since it 
would require the intimate presence of 
hydrate to promote the reaction. 

Although hydrates may not cause 
difficulty in the main line after hydro- 
Static testing, the gas passing through 
the line will pick up water and may be- 
come saturated until all of the water 
has evaporated. At takeoff pressure 
regulators, because of the cooling 
action, water may condense from the 
gas and form hydrates sometimes re- 
sulting in the blockage of the offtake 
line. To prevent such trouble provision 
should be made to heat the regulators 
or to inject methyl alcohol when a 
freeze-up occurs. Heating offtake reg- 
ulators is a common practice not neces- 
sarily as the result of hydrostatic test- 
ing since frequently in cold weather 
hydrates will form at regulators even 
if the gas is undersaturated at the main 
line temperature. 

Sometimes, although very infre- 
quently if the proper procedures are 
followed, hydrate freeze-ups may oc- 
cur in a pipe line after hydrostatic test- 
ing. This may be due to enough resid- 
ual water drainage to a low spot in a 
line to form a hydrate plug. Where the 
profile of the line indicates the possi- 
bility of such an occurance, as men- 
tioned previously, a siphon tap should 
be put in at the low spot to drain off 
water and forestall trouble. If a freeze- 
up does occur, however, it can be re- 
moved by injecting methyl! alcohol into 
the line at a point where it will flow 
down to the place where the plug is. 
For large diameter pipe lines one or 
two barrels of alcohol is usually suffi- 
cient to remove a plug. 
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e oF gallons per minute. Location: Wood River, | 
uffi- Illinois floating dock owned by Standard Oil | 
Company of Indiana. 
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Proper replacement planning saves 
fuel costs, cylinder wear costs, 





) prevents piston and liner damage 





When Should Piston Rings Be Replaced?" | 


A piston ring, like most things, begins 
to die a little the moment it starts 
to live. It passes through an initial stage 
during which its efficiency follows a 





rising curve. This is called the break-in 
period. From then on, its life is marked 
by a steady decline and for plain type 
rings there are, unfortunately, no com- 
pensating factors. The real answer re- 
garding renewal lies somewhere along 
this decline and, in order to determine 
its location, we must know some of the 
things which happen along the way. 

The most serious form of ring de- 
terioration consists of an increase in 
gap opening. As wear progresses, each 
001 of average radial loss is accom- 
plished by a gap increase of .00628. 
Primary function of a piston ring is to 
seal pressure and any increase in end 
opening results in additional blowby 
and a corresponding decrease in over- 
all engine efficiency. 


AVERAGE] | 
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7Presented at Permian Basin Regional Meet- 
ing, Natural Gasoline Association of America, 
Odessa, Texas, 1954. 

*Chief engineer, C. Lee Cook Company, 
Louisville, Kentucky. 
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Most engine operators are extremely 
aware of lube oil consumption as re- 
lated to piston ring assemblies. Very 
frequently rings are renewed on the 








basis of their lube oil control only. It 
is a tangible factor — something which 
can be measured — and excellent rea- 
son for ring renewal. 





Fortunately, and this is particularly 
true of gas pipe line operation, there 
seems a growing consciousness regard- 
ing fuel economy and its relation to 
piston ring sealing efficiency. This is 


p—001" = —y~ ~006" 





ae 
understandable because gas burned as 
engine fuel cannot be delivered and 


must, therefore, be considered as hav- 
ing at least fractional market value. 









Due to cost of transportation, fuel gas 
becomes more expensive as the pipe 
line progresses. 

Numerous tests have been conducted 
and the results are startling to the ex- 
tent that the effect of blowby can reach 
unbelievable and costly proportions. 
For instance, in a 5%4-in. bore engine 
having .014 wear, the loss in fuel econ- 
omy was proved to be .01 lb per HPH. 
As compared to a specific fuel con- 
sumption of .43 lb per HPH, this loss 
amounted to approximately 2% per 
cent. The percentage rose in increased 
proportion as additional wear occurred. 

In another case, for an 8-cylinder 
diesel having 21%2-in. bore, the effect 
of blowby due to combined cylinder 
and ring wear was found to be better 
than 6 per cent in fuel consumption. At 
10 cents per gallon, this amounted to 
approximately $5000 in 5000 hours at 
85 per cent load. These figures are 
based on diesel operation, however, 
the value can be converted to gas con- 
consistent with the fuel cost per HPH, 
peculiar to an individual location. Ob- 
viously, continued operation with worn 
piston rings can result in fuel dollar 
losses far beyond the total expense 
of complete replacement. The effect 
of ring wear is directly increased where- 
ever cylinder wear is also present be- 
cause the aperture is equal to ring gap 
times piston clearance. Fuel economy 
represents only one of the losses di- 
rectly attributed to excessive blowby 
due to ring wear. 

Tests have proved that with normal 
end clearances pressure behind the first 
ring, which forces it out against the 
cylinder wall, corresponds almost ex- 
actly to that within the cylinder. The 
second ring will have actuating pres- 
sure value approximately half of that 
behind the first. The third will have 
approximately one-fourth, and so on. 
The actuating pressure behind subse- 
quent rings is always dependent upon 
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You don’t have to be armed to the teeth to .avoid 
communications trouble. Not when your communi- 
cations are supplied by the Bell System. 


A planned program of preventive maintenance is an 
important part of Bell System service. Its purpose is 
to prevent interruptions in service. 


In the laboratory, technicians are continually develop- 
ing new and more efficient equipment. In the field, 
Long Lines plant and commercial experts frequently 
visit critical points of your communications system 
to observe conditions and to improve operations. 







Alternate routings are an integral part of planning by 
telephone engineers to protect your service. 


The entire program is backed by the Bell System’s 
78 years of communications experience. 


We supply the pipeline industry with reliable private- 
line telephone, mobile telephone and _ teletypewriter 
service, and channels for remote metering and super- 
visory control. 


Your Bell Telephone Company will be glad to study your 
communications problems and needs. 











PRIVATE-LINE TELEPHONE 


a 


MOBILE TELEPHONE 


TELETYPEWRITER 








BELL TELEPHONE 


METERING CHANNELS SYSTEM 
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the sealing efficiency of those preceed- 
ing. 

Blowby, therefore, brought about by 
excessive gap Clearances due to wear, 


a 


500° CYL. PRESSURE 


500 
250" 


125* 


will automatically raise the overall pres- 
sure and temperature in the ring belt 
and a corresponding increase of fric- 
tional load results. This, in turn, pro- 
motes greater wear ratios not only to 
the piston rings but also to the cylinder 
or liner wall. Cost of cylinder wear is 
well known to every operator. 








Movement of hot gases through en- 
larged ring openings has a searing ac- 
tion that destroys the lubricating film 
and has an eroding effect on polished 
contact surfaces. Accelerated wear is 
inevitable and the partially burned 
lubricant becomes a varnish or carbon 
deposit which restricts normal ring 
functioning. Continued action allows 
carbon build up to a point where it 
breaks away to become destructive 
abrasive in the cylinder and also in the 
crankcase. 

Volumetric clearance behind a piston 
ring can have detrimental influence. 
This clearance is regulated to a mini- 
mum by the radial thickness of a new 
ring. If serious wear occurs, the volume 
may be increased in many engines to 
a point where ring flutter is a possi- 


NORMAL VOLUME 


EXCESS 


VOLUME 4 









bility. Ring collapse results when the 
back volume is too great because wire 
drawing through the normal side clear- 
ance does not permit pressure balance, 
at the moment of firing, with sufficient 
rapidity to actuate the ring outward 
against the wall. This momentary loss 
of contact can be disastrous by reason 
of blowby across the ring’s face with 
its attending destructiveness and more 
directly because of ring breakage which 
results from the flutter. 

If a ring is allowed to wear abnor- 
mally thin radially, excessive side loads 
can wear the groove land so that it 
becomes stepped or tapered on the seal 
side. If this occurs, new rings cannot 





TRUE UP LINE 


be installed without the necessity of 
reworking piston grooves which must 
be square with the ring in order to 
insure a satisfactory side seal. 

It is good practice to renew rings 
whenever the original recommended 
gap clearance had doubled due to wear. 


RENEW WHEN 


By this time, some of the more serious 
reasons for ring renewal have not as 
yet come into play. 


S| BLOW 
Loss ‘\\ \8Y 7 
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Frequently, operators attempt to 
economize by moving partially worp 
rings to upper positions and placing 
new rings in lower grooves where they 
are assumed to be protected against 


























| 2 


hard usage. This results only in a con- 
tinuous state of inefficiency because the 
most effective seal should be in top 
positions, as already explained. Other 
operators may attempt to economize by 
renewing only the upper rings and con- 
tinuing with worn rings in the lower 
positions because the latter are con- 
sidered to be of secondary importance. 
This can result in almost the same lack 
of economy because soon as the top 
rings wear, a continuous open passage 
results. 


2 
l 




















If, during a wind storm, the front 
door of a house is opened, a limited 
amount of air passage will result. If 
both front and back doors are open, 
however, the amount of passage can be 
tremendous. Bottom rings, therefore, 
are important in that they must be tight 
if serious and continued blow through 
is to be avoided. 
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It is evident from the foregoing con- 
siderations that piston rings should be 
renewed whenever their economical use 
from a number of standpoints is no 
longer tolerable. Repair periods should 
be timed so that ring renewals can be 
made consistent with operating condi- 
tions and resulting wear experience. 


In all cases of ring sticking, it be- 
comes essential that they be renewed as 
soon as possible. No ring sticks in a 
single motion. The process is progress- 
ive by which sections of the ring cil- 
cumference are held out of play so that 
the circular fit between ring and cylin- 
der wall is erractically destroyed. Such 
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a ring will not properly contact or seal 
even after it is freed. 

Discussed have been some of the 
hidden or less evident reasons for ring 
replacement. Some of the better known 
or obvious indications are; loss of ten- 
sion, spotty or erratic cylinder contact, 
distortions of side contact due to def- 
ormation, scuffing on the surface, and 
visible increases in gap opening when 
the rings are in the cylinder. 


escape the operation is defeated by a° 
like percentage. 

Should cylinders be “ruffed up” 
when new rings are installed? This is 
rather a controversal question because 
some ring people and some operators 
advocate the practice. The answer is 
a qualified “no,” principally, because 
most rings are already conditioned for 
quick seating. If a cylinder is known to 
be round and nicely polished, that is 


GOOD ENGINE RINGS 


PLUS 
=GOOD_ GAS 








GOOD COMPRESSOR RINGS 


DELIVERY 


77 Gas 





Most of the considerations outlined 
apply also to compressor piston rings, 
except that the searing action of hot 
gases in combustion work is replaced 
by the alternate lubricant wash action 
which results from blowby of the 
medium being pumped. It is the only 
purpose of the entire machine to move 
gas and if leaky compressor rings allow 


exactly what we are trying to achieve. 
Before arrested wear is possible, cylin- 
der polish must be reestablished and the 
residue from the resurfacing can be 
very harmful. 

If, however, the cylinders are known 
to be spotty or slightly scuffed, re- 
honing or buffing is good practice pro- 
vided it is done ever so lightly. Under 






“NEVER 


SAW IT 
Ne Urey 


no circumstances should an attempt be 
made to remove scratches or abrasions, 
This serves only to promote a spotty 
condition. Barely remove the superficial 
sharpness of such abrasions. The lot 
of a piston ring is rugged enough, why 
make the going tougher? 

One is reminded of an operator who 
opened his cylinders after an overlong 
period and when he found the ring 
cross section half worn away, remarked 
that he certainly got his money’s worth 
from that set. It is possible to get your 
money’s ~vorth out of a set of rings by 
allowing them to wear excessively but, 
what about the extra fuel cost? The 
expense of cylinder wear? The risk of 
ring breakage, piston and liner damage? 
The possibility of crankcase explosion? 
In short, can you afford it? ket 
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MODEL 211-10 P2 : 
PIPELINE COATING KETTLE q 
10 Barrel capacity, complete with hy- “A 
draulically operated~ agitator and low 
pressure burner, self-starting air cooled " 
gasoline power unit. Mounted on tandem Poe Y 

rocker beam assembly. Equipped with fopki 
pneumatic tires and detachable (tire) 8 . 

PATCH KETTLES 
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TRI-CLAD* VERTICAL explosion-proof motors, like these 
belonging to Pan American Pipe Line Company and located 
adjacent to Rancho Pipe Line System’s Eldorado Station, 
are available to suit the requirements of the pump mounting. 
This is just one of G-E’s complete line of pipe-line motors. 


G-E Pipe-line Motors 





TOTALLY ENCLOSED EXPLOSION-PROOF motors have been 
tested and listed by Underwriters’ Laboratories for Class I 
Group D hazardous locations. Like this one at Sinclair Pipe 
Line Company’s Clinton Station, they withstand all weather 
conditions, do not require firewall. 


Can Help You Reduce 


Your Maintenance and Inspection Costs 


For the vital, continuous service which pipe line 
pumping requires, specify G-E motors. You can 
install them in your isolated stations and forget them 
for months at a time—because their rugged construc- 
tion and high quality materials are designed specifi- 
cally for long, dependable life in pipe-line service. 

Wide selection offered by G.E. assures you the 
best motor for the job. For special applications, 
G.E. has the engineering experience necessary to 
design and build motors to meet your special re- 
quirements. 

G.E.’s application and field engineers can serve 
you as a staff of experts on all your electric pipe-line 
equipment—to give you a co-ordinated, well-bal- 
anced system. And no matter where your pipe line 
teaches, you’ll find G-E sales and service facilities 
all along its path to help you keep your throughput 
at € maximum under all conditions. . 

For more information, contact your G-E Apparatus 
Sales representative. General Electric Company, 
Schenectady, N. Y. 830-2 


*Reg. trademark of General Electric Co. 





BASE-VENTILATED MOTORS up to 3000 hp may be force- 
ventilated like these at Rancho Pipe Line System’s Garfield 
Station. Separate blowers are started in advance to purge 
motor and duct system. 


GENERAL @@ ELECTRIC 
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Permian Basin Pipeline Company’s carbon dioxide removal plant located in Pecos County, Texas. 


Permian’s CO, Plant Now in Operation 





Mitchell plant in Pecos County, Texas, first carbon dioxide 
removal plant to be built by Permian, has ultimate capacity of 


150,000,000 cu ft, can remove maximum of 30 per cent CO2 


R. B. McLAUGHLIN and LYNN WENSTRAND 


PERMIAN Basin Pipeline Company, 
subsidiary of Northern Natural Gas 
Company, recently completed con- 
struction of one of the largest amine 
circulation type carbon dioxide re- 
moval plants in the country. 

Situated on a 55-acre tract of land 
in Pecos County, Texas, this is the 
“first” carbon dioxide removal plant to 
be built by Northern or its subsidiaries. 

The carbon dioxide removal facili- 
ties in Pecos County are known as the 
Mitchell plant. Construction of the 
plant was necessary because of the 
high content of carbon dioxide found 
in gas in that particular area. Carbon 
dioxide removal is necessary to main- 
tain contract Btu requirements and to 
lessen line corrosion. The plant has 
facilities to remove a maximum of 30 
per cent carbon dioxide, however, the 
inlet gas processed at Mitchell has been 
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averaging only 28 per cent carbon 
dioxide. 

The plant was designed and built by 
Stearns Rogers Manufacturing Com- 
pany of Denver, Colorado, for a capac- 
ity of 25,000,000 cu ft of residue gas 
daily. Ultimate capacity of the plant is 
150,000,000 cu ft of residue gas. 

Permian presently purchases gas 
from five wells in the immediate area 
of the carbon dioxide removal plant. 

The carbon dioxide that is present 
in the gas entering the plant is removed 
by use of a monoethanolamine solution. 
Natural gas is contacted with the amine 
solution in two contactors. Each con- 
tactor stands 564 ft high and is six ft 
in diameter. The sweetened gas leaving 
the contactor flows through a scrubber 
where, if any, entrained liquid is pres- 
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ent it is removed. The gas then flows 
through an amine recovery unit before 
entering the plant meter runs and main 
pipe lines. Water and amine that are 
separated from the regeneration gas in 
being processed through the amine re- 
covery unit is returned to the amine 
system. 

The sour solution leaving the con- 
tactors flows first to a vent tank where 
absorbed and entrained gas is released. 
This gas is used as a boiler fuel. The 
solution from the vent tank is then 
exchanged with sweet solution and 
enters the amine still which is 11 ft in 
diameter and stands 62% ft high. In 
the amine still, the carbon dioxide 1s 
removed by a heating and vapor strip- 
ping process. 

Water requirements for the plant are 
supplied from two deep wells located 
in the plant area. Water for the boiler 












Ihe rellabie Way to control your pipe line— 


UNION Centralized Transport Contro! 
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When you use Union Centralized Transport 
Control on your pipe line you have reliable control of 
the complete system at your finger tips. Each of the 






lows many different operations can be quickly accomplished GENERAL APPARATUS SALES 

fore by merely positioning a switch in the central dispatch- UNION SWITCH & SIGN AL 

nain ing office. And conditions on the line are clearly ' 
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PIPELINE PERFORMANCE 


Pipeline contractors know Insley as a 
thoroughly dependable performer, capable of 
maintaining maximum output regardless of 


the type of terrain. 


Put Insley’s pipeline experience to work for 
you— Let your Insley distributor show you 


“fan Insley at work.”’ 


INSLEY MANUFACTURING CORPORATION - INDIANAPOLIS 
wholly owned subsidiary 
THE MAXI CORPORATION ~- LOS ANGELES 
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R. B. McLaughlin, process engineer for 
Northern Natural Gas Company, at- 
tended the Uni- 
versity of Wis- 
consin where he 
studied mechan- 
ical engineer- 
ing. Before join- 
ing Northern 
Natural Gas 
Companyin 
1946 he had 
worked in West 
Virginia, Okla- 
homa, and Kan- 
sas on gas and 
natural gasoline 
projects. He was superintendent of the 
Sublette, Kansas gasoline plant for 
Northern before becoming process en- 
gineer. 

Lynn Wenstrand, assistant to the 
process engineer, graduated from 
Omaha University in 1949 with a degree 
in industrial engineering. Upon comple- 
tion of his schooling he joined Northern 
Natural Gas Company as a draftsman 
in the engineering department and 
later worked on system design in the 
same department. He was named assist- 
ant to the process engineer in 1952. 





R. B. McLaughlin 











plant, cooling water, utility water, and 
fire protection is taken from the raw 
water storage tank. The domestic water 
supply is zeolite softened. Water for 
the electric power generator engine, 
cooling, and solution, and still reflux 
make-up is steam condensate, rather 
than raw water, to avoid scaling of en- 
gine jackets as well as to avoid chemi- 
cal impurities in the process system 
which could cause corrosion. 

An induced draft tower for cooling 
water in the process service is capable 
of cooling 2750 gal per minute from 
108 F to 83 F. 

Three boilers (one a standby unit) 
are each capable of producing 85,000 
lb of steam per hour. These boilers 
produce steam power for driving solu- 
tion pumps, boiler feed pumps, and 
boiler induced draft fans and produce 
heat for still stripping. 

As previously mentioned, the boiler 
fuel gas system involves the use of 
raw gas. The use of sweet gas would 
necessitate an increase in the carbon 
dioxide removal facilities by 15 per 
cent. 

Two generator units of 715 kw each 
use sweet gas for fuel. One unit is 
capable of carrying the full plant load 
with the second unit held in standby. 

Plant personnel at Mitchell includes, 
in addition to the superintendent, 15 
men: Plant clerk, master mechanic, 
four process plant operators, four aux- 
iliary engineers, three maintenance 
helpers and two laborers. Three 8-hr 
shifts of workers maintain the facilities. 
Permian has erected 14 company cot- 
tages at the plant site to house em- 
ployees. xt 
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Microwave System Design 


PROPAGATION tests conducted dur- 
ing the last three or four years indicate 
that the most important requirement 
for a good microwave path is correct 
clearance over any intervening ob- 
stacles. It has been explained that a 
grazing path that is not actually blocked 
by an obstruction can cause consider- 
able attenuation of the signal and much 
greater fading than a clear un- 
obstructed path. Under unusual con- 
ditions, it has been noted that a sig- 
nal received beyond an obstruction was 
actually stronger than it would have 
been had a line of sight path existed. 
Such a situation is an oddity, however, 
and a dependable commercial installa- 
tion cannot be designed accordingly. 

The first step in laying out the pro- 
posed system consists of locating the 
fixed stations on a map and checking 
elevations between stations. 

U: S. Coastal Geodetic maps are 
the finest that can be obtained for use 
in the preliminary planning. They 
should be obtained either locally or 
directly from Washington. These maps 
have a horizontal scale of 1/62500 and 
contours at 5, 10, or 20 ft. Unfortun- 
ately, there are great areas of the 
United States that have yet to be map- 
ped accurately and therefore these 
maps are not always available. In the 
areas that have not been mapped by 
the USGS, however, it is sometimes 
possible to secure maps from state 
geological groups or other govern- 
ment agencies such as: TVA, Corps of 
Engineers, or the Army Map Service. 

If contour maps are not available, 
country and state maps should be used 
because any information is better than 
none. In some cases leveling and tri- 
angulation maps or aircraft maps may 
be available and may prove quite help- 
ful. In any event, the best information 
possible should be secured and utilized. 

With the best topographical maps 
that are available, run a “paper” sur- 
vey and select some tentative station 
sites (Fig. 12). Then connect these sta- 
lions with straight lines and determine 

*Commercial microwave engineer, General 


Tantric, Electronics Park, Syracuse, New 
rk. 
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STATION F 





8 
FIG. 12. Preliminary system layout 


sketch shows approximate lo- 
cation of all stations. 





the elevation at frequent intervals 
along this line and plot these findings 
on the profile charts (Fig. 13). When 
a satisfactory path is laid out on paper, 
it is necessary to check for overall 
accuracy by a physical survey. Even 
the most accurate maps may be in 
error by 50 ft. 

It must be remembered that a micro- 
wave beam is bent laterally as well as 
vertically although not to the same 
extent. In addition reflection and dif- 
fraction from flat vertical surfaces tend 
to shift the center of energy of the 
beam. In short, it must not be assumed 
that the effect of an obstacle is nil 
just because the line drawn on the map 
misses the obstacles. In plotting a sys- 
tem, theory must be tempered by com- 
mon sense. It is reasonable to assume 
that a beam will miss a bluff lying 300 
ft off the beam path, one mile from the 
transmitter, whereas, it is not reason- 
able to assume that such a bluff will 
not affect the signal if it is located 300 
ft off the beam path 20 miles from the 
transmitter. For instance, at the mid- 


point of a 30 mile circuit, land con- 
tours as much as 1000 ft off the pen- 
cilled line on a map may affect the re- 
ceived signal. This drift narrows down 
to essentially zero at each antenna. 


Bending of Waves 

Because the refractive index de- 
creases linearly with height above the 
earth, under average atmospheric con- 
ditions, the higher portions of the trans- 
mitted waves are moving faster than 
the lower portion of the wave and 
therefore causing in effect a downward 
bending of the waves. If the earth 
radius is taken as 4000 miles but is 
drawn as though it were 1.33 greater, 
than these waves would plot as straight 
lines. This fact has been experienced 
for many years and investigations have 
shown that it is true for all frequencies 
far beyond the microwave frequencies 
that we are considering here (Fig. 14). 

Profile maps are sometimes drawn 
with 4/3 earth radius in order that the 
transmission path will plot as a straight 
line. For most microwave systems 
today, paths are drawn on true earth 
radius so that clearance is sufficient 
under normal transmission conditions 
as well as sufficient when refraction is 
encountered. 

As, normally, this bending of the 
beam is slight at microwave frequen- 
cies, it can be said that microwave 
transmission requires a line of sight 
path between stations. 


Station Distances Limited 

This definitely imposes a limitation 
on the maximum distances between 
stations. It is true that under ideal con- 
ditions, low transmission loss, station 
sites giving clear line of sight path, 
and high gain antennas, a microwave 
signal could be sent as far as 80-90 
miles. In practical application, with 
normal tower heights and antenna 
sizes, an average distance of 30 miles 
is considered excellent. This does not 
mean, however, that longer distances 
cannot be utilized. 

The exact distance between indi- 
vidual stations depends on the loca! 
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FIG. 13. Profile of area 
from Station A 
to Station D. 
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conditions. In many cases, longer hops 
will eliminate needless extra repeaters, 
but care must be exercised to prevent 
stretching the stations so far apart that 
system performance will suffer. It is 
impossible to give a general rule that 
might govern all cases. 

In the preliminary planning of a 
microwave system, each path between 
the proposed stations should be studied 
in detail and profiles drawn for all 
possible alternative paths and repeater 
sites. A detailed physical survey must 
be made and all sites inspected before 
a final choice can be made. The inac- 
curacy that is inherent even in the best 
topographical maps, which cannot be 
fully determined without physical sur- 
vey, may be great enough to eliminate 
certain paths or prove an apparently 
marginal path into one that would give 
excellent service. 


Accessible Sites Necessary 


Clearance, however, is not the only 
factor that must be considered in selec- 
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tion of a suitable station site. Lack of 
roads satisfactory for construction and 
maintenance will often rule out a hill- 
top or mountain top location. Availa- 
bility of power is another important 
factor and the cost of building several 
miles of power line to a hilltop or re- 
mote location may often throw out an 
otherwise desirable site. In the long 
run, it may save time and money to add 
an additional repeater in the system in 
order to keep the sites accessible all 
year around. Although an extra station 
with all its equipment and accessories 
may cost as much as $25,000 to $30,- 
000, this would in many cases be 
cheaper than constructing power lines 
and roads to a remote site. 


Survery Methods 
There are, in general, several meth- 
ods of making the physical survey and 
each has been used at various times. 
Each has its advantages and will pro- 
vide the desired results, if run cor- 
rectly. They are: 


. Survey Altimeter Method 
. Aerial Survey 

. Optical Methods 

. Field Equipment Test 

The first method consists of travel- 
ing Over a proposed path with an al 
timeter, similar to American Paulein 
System altimeters. The altimeter is 
checked regularly with known bench 
marks in the area and several readings 
are taken of each questionable point 
and an average elevation taken as the 
final figure. 

Temperature and pressure variations 
in a small area are generally approxi- 
mately equal over a path. Thus, if the 
altimeter is set on the bench mark at 
a known elevation and rechecked after 
readings are taken the error is usually 
averaged out. This method has the ad- 
vantage that it does not require eX 
pensive equipment and is especially 
useful in planning short systems. 

The aerial survey has been tried 
many times and will, with care, give 
excellent results. It is generally con 
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FIG. 14. Sketches show relationship be- 
tween true earth radius and 
4/3 earth radius. 


sidered very good for long systems 
where it becomes extremely econom- 
ical. In this type of survey, aerial photos 
are taken of a strip approximately six 
miles wide along the flight line and the 
height is accurately given by means of 
a radar altimeter. All of the informa- 
tion that appears on ihe film can be 
viewed stereoscopically, the best site 
selected and the profile between sta- 
tions drawn. 

Most optical methods depend upon 
the spotting of lights at night. The 
method can be applied very easily on 
paths between two tall hills. On level 
terrain, the method is rather difficult 
as towers or some other method must 
be employed in order to get the lights 
high enough to be seen at any distance. 
By plotting the heights at which the 
lights can be seen and doing the ob- 
servation from both directions the 
clearance for the paths can be deter- 
mined. 

The last method, although it gives 
the best results, is rather expensive as 
it involves actual microwave trans- 
mission from each site. Microwave 
radio transmitting equipment is in- 





stalled altogether with a portable tower, 
transmission line, power source, etc., 
and actually operated with the signal 
strength readings being recorded. Such 
a method requires, according to the 
Bell System, which has used this 
method in setting up its transconti- 
nental television link, approximately 4 
tons of equipment. 

The equipment for either station 
occupies about 1000 cu ft and 2 me- 
dium sized trucks and trailers are used 
to transport it. The method records the 
signal strength over the path when the 
antenna are adjusted at each end to 
different heights. Data are analyzed 
and the correct tower height deter- 
mined. 


Profiles 

Obviously emphasis should be given 
to the elevation at the two known sta- 
tion sites and any high obstructions in 
the path. Points of extremely low ele- 
vation should be ignored. Location of 
buildings and trees should be accu- 
rately plotted and their height deter- 
mined by the best possible available 
method. These factors should then be 
transferred to the profile maps and the 
corrected profile drawn. 

At this point, it is desirable to de- 
termine the exact microwave path 
clearance that is required to give “free 
space propagation” and the propaga- 
tion characteristics of the microwave 
equipment to be utilized. With more 
and more installations of microwave 
systems being completed and several 
installations with adequate actual op- 
erating experience, several of these 
factors can be discussed both from a 
theoretical and a practical viewpoint. 

The required clearance above all 
obstacles is an important item since, if 
adequate clearance is not obtained, 
unreliable and poor quality transmis- 
sion will result. It is true that a signal 
in many cases would go through and 
at times be extremely good but over 
a period of time the average system 
performance would be poor and ex- 








cessive fading would result. Only with 
adequate clearances will the fading fa 
within predictable limits so that ade. 
quate allowances may be made for jt, 
existence. 







Clearance Plotting 

In Fig. 15-A, DBE represents, jp 
greatly exaggerated form, the surface of 
the earth along the desired path. A 
this point the earth is assumed to be 
perfectly smooth and to have a re. 
flection coefficient approaching unity, 
With the antennas at ground level a 
D and E, a direct path is obstructed by 
the earth and the radio energy is attenu. 
ated below the value calculated for free 
space transmission. 

As the antennas are raised, atteny- 
ation caused by the earth decreases un- 
til the signal strength reaches a value 
equal to Iree space transmission. Tests 
have indicated that the free space value 
is reached when the antenna elevations 
are such that a minimum clearance of 
a direct wave above the earth is about 
0.6 of the first fresnel zone radius. The 
value is represented by path X-Y in 
Fig. 15-A. 

With the antenna elevated above 
XY by an amount such that the length 
of the path travelled by the reflected 
wave ABC is longer by 1/6 to 5/6 
wave lengths than the direct wave, the 
reflected ray will tend to reinforce the 
direct wave and the signal strength 
will be greater than calculated. The 
maximum received signal is 6 DB 
above the free space value and occurs 
at an elevation such that the clearance 
is equal to the first fresnel zone R. 
With this clearance, the path of the re- 
flected ray is about % wave length 
longer than the direct wave and the 2 
waves will add as there is 180 deg 
phase shift on reflection. 

As the antennas are raised still 
higher (FG) the reflected path length 
FBG will increase so that the reflected 
wave will arrive in such phase to re 
duce the signal received over the di- 
rect path. When the reflected path is 


















































SMOOTH EARTH 


R = FIRST FRESNEL CLEARANCE 
T=SECOND FRESNEL CLEARANCE (1.4 R) 


FIG. 15A. Diagram shows fresnel clearance and effects of 


RECEIVED SIGNAL STRENGTH 











earth on attenuation. R distance is first fresnel 


clearance, T distance represents second fresnel 
clearance at 1.4 times radius used. 
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FIG. 15B. Received signal strength here is plotted against 
clearance in fresnel zone radii. 
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cient testing laboratory and a complete 


‘piston ring research laboratory are 


Koppers physical assets. Its skilled man- 
power and production experts, with 
their widespread knowledge of the 
latest production techniques and prac- 
tical experience in making industrial 
piston rings, make the products of 
engineering skill and manufacturing 
facilities an actuality Koppers 
American Hammered Industrial Piston 
Rings. 
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rings, made better to serve industry 
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one wave length longer than the di- 
rect path, the two signals will cancel. 
This condition occurs when the clear- 
ances of the direct wave equals the 
second fresnel zone radius (2-R). 

As the antennas are raised still 
higher this process of reinforcing and 
cancellation will repeat itself at reg- 
ular intervals. Reinforcement will 
occur at all odd number fresnel zones 
and cancellation at all even fresnel 
zones. 

An accurate charting (Fig. 15-B) of 
this phenomenon shows that the nose 
of the curve is quite flat and that if 
clearances are obtained in the order 
.6 of the fresnel zone, little attenua- 
tion will be experienced and for prac- 
tical purposes can be ignored. This 
figure was chosen as the ideal as it lies 
midway between the two points of high 
attenuation. As the effective radius of 
the earth varies the operational point 
will move back and forth so it is well 
to locate at the midpoint of this de- 
sirable range. The reduction or loss of 
signal strength falls off very slowly. 

In the practical case, however, the 
terrain is usually rough enough to re- 
duce the coefficient of reflection so that 
the second signal is of extremely low 
magnitude. Therefore, experience on 
several installations has lead to the 
clearance curve given in Fig. 16. It 
must be remembered that this is ap- 
plicable to equipment operating in the 
2000 MC band and does not necessarily 
hold for other frequencies. 


Tower Heights 

There will usually be one point in 
the path that will determine the clear- 
ance. The clearance figure should be 
cbtained from the curve for this spe- 
cific. point, and the clearance required 
marked on the profile. A line drawn 
from two stations through this point 
therefore will determine the tower 
heights required at the two microwave 








FIG. 19. Graph shows received signal plotted against time. 


stations. As may be seen, the towers 
can be adjusted at the two stations. 
Final decision as to the tower height 
that would prove most practical will 
depend on the size of the plots avail- 
able, the local CAA ruling and the ad- 
jacent path requirements. It should be 
remembered that for all paths, it is 
generally desirable to keep the towers 
as low as possible in order to keep 
transmission line losses low and the 
cost of the towers at a minimum. 


Checking the System 

At this point, the tentative paths and 
repeater sites that have been selected 
must be checked with regard to the 
system performance that will be ob- 
tained. As may be expected, the differ- 
ent frequency bands give different 
propagation results that in the final 
analysis affect performance of each 
individual voice channel. Therefore, at 
this point in our investigation, we 
must introduce certain equipment per- 

















formance specifications in order to 
check the operating characteristics of 
the final system. The following cal- 
culations will be based entirely on the 
use of 2000 mec equipment. Even 
though the figures may vary slightly if 
other frequency bands were used, the 
principle will still be the same. 

The individual channel signal to 
noise ratio will depend on the RF 
signal strength received. Therefore, the 
system should be so designed that the 
maximum practical RF signals be ob- 
tained at all times. Each path must be 
checked to see that the yearly opera- 
tion will give this performance. 


Power Losses 

Power radiated from a transmitter 
experiences several different types of 
losses before it is fed into the distant 
receiver. This loss must be controlled 
so that the signal at the distant re- 
ceiver will produce the desired channel 
performance. 

The first loss encountered is the loss 
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FIG. 17. Space attenuation plotted 
against path leneth gives 
isotrapic radiater for 2000, 
6000, and 7000 mc equip- 
ment. 





FIG. 16. Clearance curve shown is obtained by 
plotting clearance in feet over 4/3 earth 


radius against path miles. 


FIG. 18. Abnormal atmospheric 
conditions that affect 
transmission. 
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Dope gang preparing a string of A. O. Smith 26-inch welded steel line pipe for lowering in on t 
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Biggest Inch to carry 381,000 bbl. per day 


from Permian Basin area 


The West Texas Gulf Pipe Line, completed last Febru- 
ary, is the largest single carrier of crude oil in this 
country. It has 465 miles of 26-inch pipe which ex- 
tends from Colorado City in west Texas to Lucas, 
just outside Beaumont. 


Present capacity of 301,000 barrels per day is being 
increased to 381,000 by the addition of intermediate 
pumping stations. Ultimately, capacity can be in- 
creased further to an estimated 440,000 barrels 
per day. 


Crude oil from the Permian Basin area, containing 
more than 20% of the nation’s oil reserves, is de- 
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panded pipe « Light-wall large-diameter pipe « World's 
largest producer of large-diameter welded steel pipe. 








The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 
for the Oil and Gas Industry. 
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livered to the Beaumont area and, through a 20-inch 
branch of 112 miles, to Longview, Texas, where it 
connects with other pipe lines serving Great Lakes 
and Ohio River valley refineries. 


A considerable mileage of the 26-inch line is of 
A. O. Smith welded steel line pipe produced in Mil- 
waukee and Houston. We are proud to have con- 
tributed to the construction of this, the Biggest Inch, 
as we have also to virtually every important petroleum 
products pipe line in the world. 


A. O. Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 85-in. to 36-in. diameters. 
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Chicago 4 « Dallas 2 * Denver 2 * Houston 2 

Los Angeles 22 * Midland 5, Texas * New Orleans 12 

New York 17 ° Pittsburgh 19 °* San Francisco 4 
Seattle 1 * Tulsa 3 * Washington 6, D.C. 


International Division: Milwaukee 1 
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New TYPE “Z” WmSEAL Completely insulated “steel band 

CASING BUSHING with only one joint to be opened 

Thick, tough synthetic rubber ring wide for installation. Hard’ rubber 

anchored by plastic-covered, aircraft- ; skids support pipe in center of case” 

cable clamps. Makes water-tight, ing. Assembly clamped by plastic. 
short-proof seal at end of casing. covered aircraft cables. ~ 








“New TYPE “BT” CONCENTRIC<% 
SUPPORT INSULATOR 














New DO-NUT BUSHING 
Thick, synthetic rubber ring 
dimensioned to grip the | 
pipe when hammered into 

» casing. Ideal for pipe of 6” 
size and smaller. 














New CENTERING 
CRADLE 

A short, massive Con- 
centric-Support Insulator. 
Simply slide Cradle in 
casing end to carry 
weight of pipe and. back- 
fill. Replaces Insulator in 
end of casing. 





New STYLE 2 
THINSULATOR 
Similar to “BT” Insulator 
except with* steel skids 
throughout. Excellent for 
soft coatings — but does 
NOT center pipe in 

casing. 





STYLE 1 THINSULATOR 
Thin Insulator with rubber- 
lined steel band for 10” and 
smaller pipe in casing only 
2” larger. Welded steel 
skids on bottom only where 
joint is bolted. 
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in the transmission line connecting the 
transmitter to the antenna mounted at 
the top of the tower at one end and the 
antenna to the receiver at the other. 
This loss is controlled by the selection 
of the correct size transmission line for 
the path involved. 

The next loss is due to the natural 
spreading out of the microwave signal 
after it leaves the antenna. This loss 
is generally considered as space atten- 
uation (Fig. 17). 

These losses are then additive and 
must be counterbalanced by sufficient 
power in the transmitter and gain in 
the directional antennas to assure that 
the received power is high enough to 
provide a workable carrier signal to 
noise ratio. At the same time, the sig- 
nal must be strong enough to offset the 
greater attenuation experienced during 
atmospheric fading conditions. Nor- 
mally, the fading margin allowed is 
proportional to the path length but 
generally it is considered good practice 
to have sufficient reserve in a system 
so that a 30 DB fade can be experi- 
enced without the complete loss of the 
communication. 

Fading is the result of multipath 
transmission and an abnormal atmos- 
phere (Fig. 18). Generally, abnormal 
conditions occur when the air is ex- 
tremely still and little mixture is tak- 
ing place. The first effect of abnormal 
atmosphere is to produce major vari- 
ations in the received signal strength 
from that which is normally received 
during normal conditions (Fig. 19). 


Abnormal Conditions 

It was pointed out previously in the 
explanation of the 4/3 rule that rays 
are normally curved by the refractive 
index of the atmosphere. The dielectric 
constant of the atmosphere varies in- 
versely with height, and the waves at 
the higher altitudes go faster than those 
at the lower altitudes and the energy 
can be propagated beyond the line of 
sight. In the normal atmosphere, the 
curvature never approaches the curva- 
ture of the earth. In an abnormal at- 
mosphere, however, conditions occur 
when the curvature actually matches 
that of the earth. Great distance may 
be spanned and possible interference 
caused in distant stations. 

In some cases the rays are actually 
bent downward with respect to the 
earth’s curvature so that rays starting 
out horizontally will be curved into the 
earth before they reach the horizon. 
At first glance this may seem to cause 
a serious fade. Actually, however, this 
is not necessarily true: There is always, 
energy radiated at ar angle to ihe 
earth, which, because of the bending. 
will now reach the receiver. 

There is another condition that 
Causes fading of the transmitted energy 
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Loss Gain 
in db 
Station A Tower height 200 ft. _— O 
Station A Requires 220 ft transmis- 
sion line............ —-- 
Station A Transmission line loss.... 2.2 — 
Station A Duplexerandcouplingloss 2.0 — 
Station A = Transmitter power above 
1 watt... . . 10 
Station A Antenna gain ——- 28 
Path Milage 40 Miles—Space attenua- 
tion... axa are 4 
Station B Tower height 200 ft..... - — 
Station B Requires 220 ft transmis- 
sion line... . : - 
Station B = Transmission line loss.... 2.2 
Station B Duplexer and coupling loss 2.0 — 
Station B= Antenna gain. . weeeee ———)3=—oP28 
Total loss . 142.9 
Total gain.... ; 66 
Difference equals received 
signal strength 
Below 1 watt... . 76.9 db 
According to the receiver specifications of the particu- 
lar equipment considered this provides a carrier/noise ° 
ratio of 55 db. 











FIG. 20. Table of system performance 
calculations for one hop. 


that exists when the dielectric constant 
increases with height but less than in 
a normal atmosphere. Thus the rays 
are curved less and they appear to be 
bent upward when compared with 
normal conditions. It can be seen that 
if the rays are affected too much, the 
signal will decrease at the receiver and 
a fade or complete loss of useful sig- 
nal will be experienced. 

Fades of this nature usually show a 
slow variation in the signal levels over 
a period of hours and generally the 
signal will not be lost completely if 
sufficient safety margin (fade margin) 
is provided. The greatest amount of 
fading is observed during the summer 
months and at night. 


Multipath Problems 

The subject of multipath transmis- 
sion was touched briefly in discussing 
clearances. As may be seen, when a 
multipath does exist, fading of some 
nature will be experienced. The clear- 
ance and the location of the sites was 
so selected that the interference would 
not affect the received signal under 
normal conditions. On most paths, the 
energy reflecting off the earth’s surface 
will be scattered because of trees, 
bushes, or irregular terrain. At micro- 
wave frequencies even plowed fields 
may be considered sufficiently rough 
that scattering will take place. With the 
continuous change of atmospheric 
conditions as described above, how- 
ever, the angle and the point of reflec- 
tion will change and thereby the 
amount and the phase of the received 
signal will also change and under the 
right conditions, some fading will be 
experienced. 

As still water is an excellent reflec- 
tor of microwave energy, this leads us 
directly to the conclusions that over 
water hops experience severe multi- 
path fading. In addition, increased 


humidity in the atmosphere affects the 
dielectric constant. In cases where this 
condition occurs, it is recommended 
that diversity reception be utilized. In 
this system, the two receiving antennas 
are located so that it is mathematically 
impossible for cancellation of condi- 
tions to exist in both receiving anten- 
nas simultaneously. The outputs are 
switched automatically so that the 
strongest signal is received at the out- 
going signal leads at all times. 

Several theories have been put for- 
ward whereby multipath reception can 
also be caused by the waves splitting 
during transmission through the air-and 
arriving with same amplitude but with 
different phase angles, thereby causing 
a fade or a complete interruption of 
service. Regardless of the cause of the 
fading, with the correct selection of 
sites and the clearances with an ade- 
quate fade margin, good reliability can 
be obtained over a microwave radio 
circuit. 

Therefore, the fade margin of 30 db 
can be simply considered insurance 
and can be increased or decreased 
accordingly. Experience has indicated 
that this figure will provide sufficient 
safety to assure good operation. Sample 
calculations for the performance over 
a single hop system are shown in 
Fig. 20. 


Antenna and Line Sizing 

As transmitter power is fixed and the 
required signal to the receiver for good 
operating results is also fixed, the an- 
tenna size and the transmission line 
size are the two things that can vary 
from one installation to the next. When 
the best combination of these items 
still does not provide the desired op- 
erating channel characteristics, an addi- 
tional repeater must be added between 
the stations to improve the quality. It 
is the same here as in a chain, the en- 
tire chain is no better than its weakest 
link and the signal to noise ratio of the 
microwave system is no better than the 
signal to noise ratio as experienced on 
its weakest link. 


Signal—Noise Ratio 

Without going into the method of 
computing the noise power, assume 
that a system 100 miles long with 5 
stations is laid out so that the RF C/N 
ratio in all paths is 50 db. Then with 
all the repeaters equally noisy the sig- 
nal out of the second repeater will have 
a C/N ratio of 50 db minus 3 db or 
47 db. This is twice the noise present 
in the first link. As it takes 2 more links 
to equal the noise now present so that 
the noise is 4 times that present on the 
first link, the noise on the 4th link is 
again 3 db down so that the total 
in this link for a signal starting at ihe 
closest end of this system is 44 db. This 
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30 Independent Channels Give Maximum 
Communications Capacity... Reliability 


Many critical communications and con- 
trol requirements are solved by micro- 
wave—the newest complete system of 
communications. When you compare 
the practical advantages of presently 
available microwave systems, consider 
these facts about the new Westinghouse 
2000 MC Microwave. 


This Westinghouse system is based on 
(1) an extensive field and laboratory 
study of user requirements, and (2) 
years of valuable manufacturing and 
application experience with all types 
of end-use equipment. Selection of the 
2000 MC band is one important result. 
This band provides more capacity than 
lower frequencies . . . gives less fading 
than higher frequencies. 


Another important result is capacity: 
Westinghouse 2000 MC Microwave 
supplies 30 voice channels—more than 
enough for most present needs and 
capable of accommodating future 
needs. An independent 31st channel 
supplies service communications. 


Each of these 30 voice channels can 
handle up to 15 telegraphic circuits. 
At full telegraphic capacity, 450 cir- 
cuits are available for teletype, tele- 
metering, VHF control, supervisory 
control, relaying, load control, and 
other functions. See illustration below 
for a typical arrangement. 


These functions of Westinghouse mi- 
crowave are based on a simple, flexible 
system of utmost reliability. Its two 
streamlined assemblies — Type FR 
Microwave Radio (illustrated) and 
Type FJ Multiplexing Equipment — 
have only four basic units each. Type 
FR Radio units can be assembled as 
either terminal or repeater stations. 
Type FJ Multiplex panels are entirely 
self-contained ... . each panel is pro- 
vided with an individual power supply 
. . . and for high multiplex channel 
stability each channel has individual 
crystal control. 


Strict channel independence like this 
means multiplexing reliability. If one 
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One of the many combinations of services that can be operated simultaneously 
over one microwave radio beam in Westinghouse 2000 MC Microwave radio. 


you CAN BE SURE...1F ITS \ vestinghouse 
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Westinghouse Type FR Microwave Radio 
assembly. Service channel and alarm panel 
are included for safe, efficient operaiion. 


channel develops a fault, all other 
channels continue to operate without 
interruption. That’s why Westinghouse 
multiplex equipment, using frequency 
division, is your greatest guarantee of 
service continuity. 

Westinghouse has called upon its years 
of practical experience in microwave 
communications to suggest other 
beneficial design features for the new 
2000 MC equipment. Call your 
Westinghouse representative or write: 
Westinghouse Electric Corporation, 
Electronics Division, Microwave Sec- 
tion, 2519 Wilkens Ave., Baltimore 3, 
Maryland. 


Ask for our Microwave Booklet 


= J-02274 
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FIG. 21. Complete system layout show- 
ing final station site selections 
and paths after checking. 


simple additive phenomenon is stated 
mathematically by the following: 

C/N for n good links = C/N Ist 
link — 10 log n 

Thus for the 100 mi system de- 
scribed above the degradations would 
be 10 log (4) = 6 db 

If the C/N in each hop is 50, then 
the C/N at the output of the system is 
50 — 6 = 44 db 

The above computations are based 
entirely on the assumption that all 
links have an equal C/N ratio. This 
simplifies calculations considerably and 
is Often a fairly valid computation. If 
the C/N ratios are unequal from one 
link to the next, it is necessary to con- 
sider the noise components of each 
link and add them separately. 

Consider a system covering 100 
miles with four links, three of them are 
20 miles long with a 55 db S/N and 
the fourth 40 miles long with a 50 db 
S/N. The relative noise power for a 
—55 db path is .03 x 10-+. The relative 
noise power for a —50 db path is 
.1 x 10°. The total relative noise power 
for the entire system is the total indi- 
vidual power (3 x .03 x 10-*-++.1 x 10-4) 
or .19x 10+. This completed gives an 
overall C/N performance from one 
end of the system to the other of 
—47 db. 

Now consider the effect of a fade on 
the system described above. The sys- 
tem remains normal execpt one of the 
55 db paths is subjected to a fade of 
20 db. The individual path noise fig- 
ures are as follows: 


—55 db normal O35 x IO 
—55 db normal .03 x 104 
—50 db normal 0.1. x 10° 
—35 db faded 3.16 x 10° 
3.32.x 104 
or —34 db 


Therefore, returning to a_ typical 
system, each path S/N ratic should be 


THE PETROLEUM ENGINEER, July, 1954 


calculated using the equipment per- 
formance specification and the installa- 
tion details for tower heights, trans- 
“mission line lengths, etc., attained 
from the financial profile chart. The 
system S/N ratio should then be cal- 
culated and the final S/N ratio deter- 
mined. This S/N figure should then be 
adjusted by the introduction of the 
multiplexing characteristics to obtain 
the system channel signal to noise ra- 
tio. In some cases such as pulse modu- 
lation this S/N ratio is improved by 
approximately 14 db. If the final S/N 
result is satisfactory, then the stations 
as chosen should stand. If the figure is 
low, however, and poor quality is ob- 


tained, then larger antenna should be 
employed on the paths having the 
lowest signal to noise ratio. If this 
will not improve the performance to 
the desired level then longer paths 
should be divided up and additiona! 
repeater stations added. 

The system is now complete. Each 
path has been thoroughly checked and 
the final selections of the stations made 
The final system with its original ter 
minals is illustrated on Fig 2!. Now 
consideration must be given io ihe 
microwave equipment and the many 
accessories that go to make up the 
final installation. 

Part 4 will appear in August. 


With Big Inch Smooth Bends... 


In Performance ! 


..~ The CINCH Pipe Bender 


Features for Greater 
speed and Easier han- 
dling: 


Automatic Hydraulic 
Wedge-Type Pin- 
Up Slide 


Extra Large Piston 
Rams and Return 
Oil Lines 


Hydraulic Lift Tongue 
and Tulsa Winch 


Athey Tracks 
| (optional) 








There’s no better method for bend- 
ing pipe smoothly and evenly than 
with hydraulically exerted cold com- 
pression as provided by The Cinch 
Bender. Contractors agree that Cinch 
provides speed, economy, and safe 
pipe bending right on the job. So— 


If you’re a pipeline owner or con- 
tractor desiring top performance, in- 
sist on the product which pioneered 
and continued to improve smooth 
bending in big inch pipe . . . Cinch! 


THE “CINCH PIPE BENDER” MAKES 
PIPE BENDING A CINCH 


7020 Long Drive 
Houston 17, Texas 


Phone: Milby 2484 
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PIPELINE EQUIPMENT, Inc. 
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MATHEY MEASURING LINE REELS 


WITH MEASURE METER AND 
SPUDDER ATTACHED 


Mathey portable measuring units are designed for 
mechanical location of the bottom of the hole or dis- 
tance to fluid or hole obstacle. Driven by a gas 
engine or power-take-off, Mathey units can be 
mounted on trailers, in autos, on pulling units or core 
drills. Reel capacities from 5000’ to 18,000’. Meas- 
ure meter with weight indicator gives length and 
weight of line. 





MATHEY PIPE CUTTING AND BEVELLING MACHINES 


Available in 5 models for pipe from 4” to 36”, Mathey Pipe Cutting and 
Bevelling machines cut pipe at any predetermined angle. With attach- 
ments, Mathey machines will cut shapes and coupons as well as out-of- 
round pipe. 


C.A.MATHEY MACHINE WORKS 


212 SOUTH FRANKFORT e TULSA, OKLAHOMA 
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HOUSTON SPECIALIZED EDITIONS 
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Pipe Line Projects 
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Shell Moves West 
Texas Offices 

Shell Pipe Line Corporation has 
moved its West Texas area offices from 
Colorado City to Midland, Texas. The 
move was necessary, company offi- 
cials said, because of continued growth 
of Permian Basin production. Most oil 
shippers in the area are located in the 
Midland-Odessa area. The move will 
affect approximately 45 employees. 


Three Companies Plan New 
Illinois, Wisconsin Terminals 

Plans for construction of products 
terminals at Amboy, Illinois, and 
Madison, Wisconsin, at a cost of $1,- 
330,000, have been announced by Con- 
tinental Oil Company, Skelly Oil Com- 
pany, and Mid-Continent Petroleum 
Corporation, in a joint venture. The 
Amboy terminal is slated for Septem- 
ber completion and the Madison ter- 
minal for December. Both will be op- 
erated by Conoco. 

Products for the terminals will be 
shipped from the Oklahoma and Kan- 
sas refineries of the three companies via 
the Great Lakes Pipe Line system to 
Amboy and through the Badger Pipe 
Line system to Madison. 


Kansas-Colorado Crude Lines 
Planned by Sinclair, Pure 


A crude pipe line construction pro- 
gram to modernize existing facilities 
serving Central Kansas, and extending 
the system into Western Kansas and 
the Denver-Julesburg Basin in Colo- 
rado, will be undertaken jointly by 
Sinclair Pipe Line Company and Th 
Pure Oil Company. ; 

When completed, the enlarged facili- 
ties will run 494 miles from Merino, 
Colorado, southeast through Colorado 
and Kansas to Humboldt, Kansas, 
where connection will be made with 
Sinclair’s present “Big Inch” trunk line 
system now carrying crude to Chicago 
and St. Louis refinery centers. 

To be jointly owned by The Pure 
Oil Company and Sinclair Pipe Line 
Company, the extended system will 
have an initial capacity of 80,000 bbl 
daily and will be of 18-in. pipe from 
Merino, Colorado, to Great Bend, 
Kansas, a distance of 319 miles. The 
section that will modernize present 
Kansas facilities of Sinclair will be of 
20-in. and will run from Great Bend 
to Humboldt, Kansas, a distance of 
175 miles. 

The Rocky Mountain Region to be 
served by the enlarged system produced 
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144,000,000 bbl of crude during 1953, 
an increase of 21 per cent over 1952 
production, and now has reserve esti- 
mate of more than 2,000,000 bbl. 

In addition to the Rocky Mountain 
Region, the project will traverse the 
active Central Kansas uplift, in which 
crude oil production is expanding 
rapidly. In this section the larger di- 
ameter line will pick up an estimated 
30,000 bbl daily of Kansas production. 

As the carrier system will have 
a gravity fall of some 3500 ft over its 
494-mile length, it will begin opera- 
tion with only one pumping station, 
located at its point of origin. Combined 
cost of modernization and new con- 
struction is estimated at $25,000,000, 
and work is expected to be completed 
by early 1955. 


Beaumont-Newark Line 
Plans Early Construction 


An amended certificate of necessity 
has been given by the Office of Defense 
Mobilization to American Pipe Line, 
enabling it to write off 40 per cent of 
the estimated $170,000,000 cost in five 
years. The company said construction 
of the line would probably get under- 
way by September. 

The proposed products system 
would extend 1425 miles between the 
Houston-Beaumont area to Newark, 
Jersey, and would include an additional 
485 miles of lateral feeder and distri- 
bution lines. 

Initial capacity of the line is set at 
about 100,000 bbl daily, with an utlti- 
mate capacity of 500,000 bbl daily. 





Off-Shore Outlet Awarded 


Contract for a 25-mile crude line 
extending Interstate Oil Pipe Line’s 
system in Jefferson Parish, Louisiana, 
has been awarded to River Construc- 
tion of Fort Worth. The line, 14 miles 
of 12-in. and 11 miles of 8-in., will pro- 
vide an outlet for off-shore production 
in the Grand Isle area. 


Pacific Northwest Line 
Approved By FPC 

After two years struggle with facts 
and figures, charges and counter- 
charges, the Federal Power Commis- 
sion in mid-June granted approval of 
Pacific Northwest Pipe Line Corpora- 
tion’s request to construct a 1466-mile 
natural gas line from the San Juan 
Basin to the northwest coast states, 
with other service to intermediate 
points. 

The proposed facilities will have a 
total investment of $160,000,000 for 
the first year of operation, increasing 
to $187,800,000 in the third year as 
the line is expanded. The decision 
eliminated two other major contenders 
for the service, Westcoast Transmis- 
sion Company and Trans-Northwest 
Gas, Inc., both of whom proposed im- 
porting Canadian gas. 


Sui Gas Line Contracted 

Contract for construction of Sui Gas 
Transmission Company, Ltd.’s, 350- 
mile 16-in. line from the Sui Gas Field 
to Karachi, Pakistan, was awarded in 
June to River Construction Corpora- 
tion, Fort Worth, Texas. 


Workmen complete tie-ins of two packaged pumping units on Aramcos Tapline in Saudi 
Arabia. Flown from the U. S., the two units, weighing a total of 80,000 Ib, were installed 
in 4 days. Total time elapsed from loading at the manufacturer’s plant in the U. S. until 
operation was only two weeks. The units add 30,000 bbl daily to the Taplines capacity. 
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Imperial’s Gathering System 
Lower, Plan No Additions 

Construction of additions to the Im- 
perial Pipe Line Company system in 
Leduc area will be negligible this 
season, consisting only of picking-up 
outlying batteries, mostly in south- 
east Leduc. This company, largest 
gathering system operator in Canada 
with almost 300 miles in operation, will 
for the first time carry less oil than 
Interprovincial this year. Its 1952 vol- 
ume of 40,000,000 bbl was raised to 
about 48,000,000 bbl in 1953. Due to 
the pressure of production allowables, 
the line may not carry quite as much 
this year as last. 


Bell System Purchases 


Great Lakes Wires 

Great Lakes Pipe Line Company has 
sold its communication plant to four 
Bell Telephone System companies, 
which will provide all intercity com- 
munications service for the pipe line 
company in the future. 

Proposed services include full-period 
telephone for dispatching and admini- 
strative purposes and _ teletypewriter 
service between the general office and 
area Offices and terminal points for the 
transmission of stock reports and 
summaries of products shipments. 

Fifty pump stations and terminals, 
in addition to the Area offices at Des 
Moines, Sioux Falls and Tulsa, will be 
interconnected with the headquarters 
office in Kansas City, Missouri. 

Federal Communications Commis- 
sion recently approved the purchase of 
the Great Lakes plant by the Bell 
System companies. Transferred with 
the sale was right-of-way for approxi- 
mately 1100 miles of pole lines. 

Sections of the Great Lakes com- 
munications plant will be integrated 
with Bell System lines in the furnish- 
ing of this service. Other portions will 
also be used to augment rural telephone 
service and where there is duplication, 
certain sections will be dismantled. 


FPC Okays Construction 


Of El Paso Line 


El Paso Natural Gas Company has 
received FPC authorization to con- 
struct new pipe line facilities to enable 
it to purchase and acquire 20,000,000 
cu ft of natural gas daily from Barn- 
hart Hydrocarbon Corporation in 
Reagan County, Texas. 

Company will build about 32.5 miles 
of pipe line extending from Barnhart’s 
gasoline plant in Reagan County to a 
point of connection with El] Paso’s ex- 
isting system in Upton County, Texas. 
The company also will build a metering 
station. Total estimated cost of the 
construction is $798,603. 
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New Method for Installing 
Pipe Insulation Developed 


New economical materials and 
methods have been developed to check 
rising costs of pipe insulation, accord- 





INSULATION 
CORE 


ROOFING 


WIRE FELT 










FACTORY APPLIED 
ROOFING FELT 


STAPLES 





YA 








NEW 





ing to Du Pont’s finishes division. Con- 
ventional method of attaching mag- 
nesia insulation to piping is to strip 
the light canvas from the magnesia, 
fasten on the pipe with wires, wrap a 
roofing felt jacket around the insula- 
tion, and wire in place. 

The new method calls for the use of 
magnesia with factory-applied roofing 
felt. This is clapped on the pipe after 
which laps are cemented into position 
with asphalt cement and then stapled. 
It has been determined that the new 
method saves six to seven minutes per 
foot of insulation time. Additionally, 
coating the roofing felt wth a vinyl 
resin emulsion paint will prolong the 
life of the insulation substantially. This 
material provides a durable coating 
that stands up without cracking. 


Fosterton Outlet Likely 


Authority from the Saskatchewan 
Government appears available to 
Socony-Vacuum Exploration Com- 
pany, Woodley Canadian Oil Com- 
pany, and Southern Production Com- 
pany, Inc., for construction of the 
long-proposed 155-mile, 16-in. crude 
oil pipe line from the Fosterton me- 
dium gravity fields to Regina. Pro- 
posal is to have oil carried by Inter- 
provincial to a takeoff point in north- 
ern Minnesota from which it would 
flow through the proposed Minnesota 
Pipe Line Company line to St. Paul 
where the group is building a 20,000 
bbl per day refinery. 

Interprovincial has been making 
flow studies on this type of crude to 
determine its acceptability, but no of- 
ficial statement has been made. As the 
application suggested a start date of 
July 1, 1954, however, it is assumed 
that the group has received some as- 
surance that Interprovincial is pre- 
pared to move the oil, which rates 21 
to 24 deg API gravity. Scheduled com- 
pletion date is June 1, 1955, to co- 
ordinate with prospective opening of 
the refinery in July. It is assumed that 
this crude would be batched through 
the Interprovincial line. 


Lone Star to Build 
Short West Texas Line 


Construction plans for a 17.6-mile, 
8-in. gas line in Stonewall County of 
West Texas to tie into the Stonewall 
Gas Products Company gasoline plant 
in the Katz Field have been announced 
by Lone Star Gas Company. The line 
will take up to 12,000,000 cu ft daily 
from the plant. 

Lone Star has also completed con- 
struction 15.3 miles of 6-in. in Runnels 
County, tieing in Gulf Oil’s gasoline 
plant. The line will take 3,000,000 cu 
ft daily for relay to Lone Star’s trans- 
mission system near Fort Chadbourne, 
Also on the completion list is 20 miles 
of 12-in. in Smith County, East Texas, 
an extension of a main north-south 
transmission line that will connect 
with an east-west line originating in 
the Carthage Gas Field. It will permit 
moving up to 35,000,000 cu ft daily. 


Interstate’s Oklahoma Line, 
Ajax System Sale Talked 


Reports from New York in June 
said negotiations are underway for 
sale of the 700-mile Oklahoma por- 
tion of Interstate Oil Pipe Line Com- 
pany’s 3100-mile system to Cities 
Service Pipe Line Company. Also in- 
cluded in the negotiations is a 40 per 
cent interest in the Ajax Pipe Line 
Corporation, held by Standard Oil 
Company of New Jersey. Interstate is 
a subsidiary of New Jersey Standard. 

Falling demand for Oklahoma crude 
has caused a 50 per cent drop in vol- 
ume moving through both the Ajax 
system and Interstate’s Oklahoma lines. 
The Ajax line originates at Glenn Pool, 
Oklahoma, and delivers crude to Wood 
River, Illinois. Pure Oil Company and 
Standard Oil Company of Ohio, which 
each own a 30 per cent interst in 
Ajax, are not involved in the 
negotiations. 


Sturgeon Line Vetoed 


Both applicants for permission to 
build a crude oil pipe line from the 
Sturgeon Lake oil field in northwest 
Alberta have been turned down by the 
provincial Conservation Board and the 
provincial minister of highways. Opin- 
ion in Alberta was generally agreeable 
to the decision. Other pipe line opera- 
tors feel that a decision in favor of 
either applicant would have been pre- 
mature at the present limited stage of 
development and delimitation’ of both 
fields in the area. Proposals of the 
applicants for a 10-in. and a 12-in. 
line respectively are considered uneco- 
nomic. It is likely that when the mat- 
ter is reopened in the fall or winter, 
a 16-in. or larger line will be proposed. 
This line will probably be designed to 
run 175 miles or so to Edmonton. 


THE PETROLEUM ENGINEER, July, 1954 





nile, 
y of 
wall 
lant 
nced 
line 
laily 


con- 
nels 
line 
0 cu 
‘ans- 
irne, 
niles 
>*Xas, 
outh 
nect 
2 in 
rmit 
ily. 


June 
for 
por- 
‘om- 
ities 
) in- 
per 
Line 
Oil 
te is 
rd. 
rude 
vol- 
Ajax 
ines. 
‘ool, 


and 
hich 
t in 
the 


1 to 

the 
west 
’ the 
| the 
)pin- 
able 
era- 
r of 
pre- 
e of 
both 

the 
2-in. 
eco- 
mat- 
nter, 
sed. 
d to 


954 





Mississippi Crossing for 
frunkline Gets FPC Okay 


Trunkline Gas Company, Houston, 
Texas, has received FPC approval for 
the construction of a new pipe line 
crossing of the Mississippi River on its 
natural gas transmission system. The 
new crossing will be located just north 
of Trunkline’s existing crossing in the 
Greenville, Mississippi, area. The com- 
pany said that the existing lines have 
deteriorated to the extent that the 
crossing is considered to be in possible 
danger. 

The new facilities, estimated to cost 
$2,960,000, will include two 24-in. lines 
crossing the river, together with inter- 
connecting lines to link the new cross- 
ing with the company’s system. The 
new lines will be used simultaneously 
with the existing lines. 


Northern Natural, NGPL of A 
Emergency Connection Asked 

FPC has scheduled a hearing Au- 
gust 3, on an application by Northern 
Natural Gas Company requesting au- 
thorization for an emergency inter- 
connection with the facilities of Na- 
tural Gas Pipe Line Company of 
America. 

Application also requests authority 
to abandon certain other emergency 
transmission facilities that connect the 
systems of: the two companies. Esti- 
mated cost of the facilities for which 
Northern is seeking a certificate is 
$244,000, while the estimated cost of 
the removal of the existing facilities is 
$4,600. All of the facilities involved 
in the application are located in Mills 
County, Iowa. 

Northern said that it commenced 
construction of the new interconnec- 
tion:during the 1952 Missouri River 
floods, and now proposes to maintain 
the facilities for emergency purposes. 
Northern said that the old facilities are 
inadequate because they were under 
water during the floods. 


Four Firms Get Contracts 
On Two Great Lakes Jobs 


Construction contracts for an ex- 
tension of its 8-in. pipe line from Iowa 
City, Iowa, to a point east of Prophets- 
town, Illinois, where it will connect 
with the Badger Pipe Line Company 
line to Madison, Wisconsin, have been 
awarded by Great Lakes Pipe Line 
Company. 

M-R Company of Wichita, Kansas, 
was succesful bidder on the western 
spread, from Iowa City to the Missis- 
sippi river, and Mid-States Construc- 
tion Company of Mt. Vernon, Illinois, 
will lay from the eastern bank of the 
river to the Badger junction. Total dis- 
tance of the two spreads is approxi- 
mately 127 miles. Contract for a single 
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line crossing of the Mississippi between 
Princeton, Iowa, and Cordova, Illinois, 
will be let soon. Construction on the 
two land jobs is scheduled to com- 
mence June 1. 

Successful bidders on construction 
of a 12-in. line between Kansas City 
and Des Moines that will parallel an 
existing 12-in. and two 8-in. lines have 
also been announced. 

The project was divided into three 
spreads with contracts awarded as 
follows: ; 

Job No. 1, Kansas City to Osborn, 
Missouri, 48 miles, Midwestern Con- 
structors, Inc., Tulsa, Oklahoma. 

Job No. 2, Osborn to a point near 
Lamoni, Iowa, 71 miles, R. H. Fulton 
and Company, Lubbock, Texas. 

Job No. 3, Lamoni to Des Moines, 
69 miles, M-R Company. 


Two Ontario Contracts Let 
For Coating, Wrapping Pipe 

F. E. Shaw, Ltd., of Sarnia, Ontario, 
has been awarded a contract to yard 
coat and wrap 21 miles of 20-in. pipe 
for Consumer’s Gas Company for its 
import pipe line. The work will be 
done at a yard coating location being 
set up at Islington, near Toronto. A 
new Crose automatic yard coating ma- 
chine will be used, under direction of 
L. E. Shaw. 

The Shaw firm also was successful 
bidder, in joint venture with Conyes 
Construction Corporation, San Pablo, 
California, on the 76 miles of 20-in. 
natural gas pipe line construction from 
a point on the Canadian side of the 
Niagara River three miles north of 
Lewistown Bridge to a point one mile 
northwest of Sheridan, Ontario, Ni- 
agara Gas Transmission, Ltd. This 
contract includes the Welland Canal 
crossing at Allanburg. There are no 
compressor stations. Al Poggi is proj- 
ect manager. 


Gas Line Permit Given 


Authority to go ahead with con- 
struction of a 474-mile natural gas 
transmission line will belong to North 
Dakota Natural Gas Transmission 
Company early in July if 16 conditions 
laid down by the state’s Public Service 
Commission have been met. Permis- 
sion to build and operate the $10,700,- 
000 pipe line was granted by unani- 
mous decision of the board pending 
certain requirements. These include a 
change in a contract clause relating to 
excess gas purchase, pricing provisions, 
filing of off-peak industrial use con- 
tracts, a geological report on under- 
ground storage and a commitment to 
use such storage, completion of a well 
or wells in the Silurian formation for 
standby gas supply, and a start on con- 
struction by August 15, and a comple- 
tion of the line within one year. 


Projects 


TGT Contracts Let, Work 
On 567-Mile Line Underway 


Contracts have been let and con- 
struction is underway on the Tennessee 
Gas Transmission Company 30-in., 
567-mile pipe line from near Kinder, 
Louisiana, to near Portland, Tennes- 
see. Contracts to build the pipe line, 
which will connect the growing gas 
reserves of South Louisiana with the 
center of the company’s existing mul- 
tiple pipe line system, have been let to 
the following firms: 

From the company’s Compressor 
Station 507 near Kinder, a distance of 
98.7 miles to the point where the line 
will cross U. S. Highway 84 near Jena, 
Louisiana, to Morrison Constructors. 

From U. S. Highway 84 to the Mis- 
sissippi River, about 90.2 miles, An- 
derson Brothers Corporation. 

From the Mississippi River to UV. S. 
Highway 51 near Grenada, Mississippi, 
105.8 miles, Houston Contracting. 

From U. S. Highway No. 51 to U.S. 
Highway 45 near Corinth, Mississippi, 
101.6 miles, Oklahoma Pipe Line 
Constructors. 

From U. S. Highway 45 to near 
Centerville, Tennessee, 94,9 miles, 
Western Pipe Line Constructors, Inc. 

From near Centerville, to the com- 
pany’s Compressor Station 87 located 
on the existing pipe line system near 
Portland, Tennessee, 76.6 miles, the 
Panama-Williams Company. 

The Mississippi River and five 
smaller rivers will be crossed by the 
pipe line. The crossing, all submerged, 
will be constructed by these firms: 
Mississippi River, Pentzien, Inc.; Ten- 
nessee and Cumberland rivers, Hous- 
ton Contracting Company; Red River, 
Missouri Valley Dredging Company; 
and Ouachita and Boeuf rivers, Associ- 
ated Pipe Line Constructors, Inc. 


Complete Oklahoma Line 


River Construction Corporation 
completed the final tie-in in June of 
the 470-mile Oklahoma- Mississippi 
River Products Line, Inc. and first de- 
liveries at the West Memphis, Ar- 
kansas, terminal are expected in mid- 
August. 

The new common carrier originates 
at Duncan, Oklahoma, site of the Sun- 
ray Oil Corporation’s Duncan Re- 
finery. Sunray holds a 50 per cent in- 
terest in the new line. With pump sta- 
tions at Duncan, Wynnewood, and Al- 
len, Oklahoma, and at Conway, Ar- 
kansas, the line will have a daily ca- 
pacity of 35,000 bbl. It is expected to 
open new markets for Oklahoma re- 
fineries. Other refineries connected di- 
rectly are Sunray’s Allen plant and 
Kerr-McGee’s Wynnewood refinery. 
Deliveries can also be made through 
the line’s 85-mile Drumright-Allen 
products line. 
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WITH THE PIPE LINE CONTRACTORS 





> Midwestern Constructors, Inc., 105 
North Boulder, Tulsa 3, Oklahoma, has 
completed about 60 per cent of the 189.2 
miles of 30-in. for Northern Natural Gas 
Company, in 11 loops. One spread is work- 
ing out of Ashland, Kansas, on 94.3 miles 
in 5 loops, one in Texas, one in Oklahoma, 
and three in Kansas, with John Work, 
spreadman, and N. O. Boies, office man- 
ager. Other spread is 50 per cent com- 
plete on 94.9 miles in six loops, one in 
Kansas, one in Nebraska, three in Iowa, 
and one in Minnesota. Spreadman is Den- 
ver L. Franklin, office manager is Bernie 
Seagle. 

Company is building a pump station at 
Fergus Falls, Minnesota, for Standard 
Oil Company. Charles Malone is super- 
intendent and Frank Conway is office 
manager. 

Company also has 230 miles of 8-in. 
line between Laurel, and Glendive, Mon- 
tana, for Oil Basin Pipe Line Company, 
Page Associates of Chicago, agents. Aus- 
tin E. Boyd is superintendent at the 
Billings, Montana, field office on spread 
one. Personnel for spread two have not 
been named. 

Midwestern also has 48 miles of 12-in. 
line from Kansas City, Kansas, to Osborn, 
Missouri, for Great Lakes Pipe Line Com- 
pany. Office in Plattsburg, Missouri, with 
Mac Hoffman, superintendent, and W. C. 
Ryan, office manager. 

Company also has contract for auto- 
matic dehydrating unit and related facili- 
ties for Texas Company plant near Hous- 
ton, Harold Kemp, superintendent. 


> H. C. Price Company, Pipeline Divi- 
sion, P. O. Box 1111, Bartlesville, Okla- 
homa, is constructing 346 miles of 30-in. 
high pressure natural gas pipe line for 
Gulf Interstate Gas Company, starting at 
a point near Gordonsburg, Tennessee, and 
extending in a northeasterly direction to a 
point near Catlettsburg, Kentucky. There 
are 276 miles completed and 70 miles re- 
maining to be completed (June 14). 

The company also has a contract cover- 
ing construction of 57 miles of 30-in. gas 
pipe line for United Fuel Gas Company 
starting at the Big Sandy River, south of 
Catiettsburg, Kentucky, and extending in 
an easterly direction to a point about 6 
miles northwest of Charleston, West 
Virginia. 

Approximately 54 miles of 24-in. na- 
tural gas line will be laid for Texas East- 
ern Penn-Jersey Transmission Corpora- 
tion, starting at a point near Delmont, 
Pennsylvania, a few miles east of Pitts- 
burgh, and extending eastward to a point 
on the east side of state highway 53, ap- 
proximately 14% miles northeast of Lilly, 
Pennsylvania. 


> Houston Contracting Company, Ltd., 
2707 Ferndale Place, Houston, Texas, has 
the following construction work: 

Approximately 500 miles of 30-in. nat- 
tural gas line for Gulf Interstate Gas Com- 
pany from Rayne, Louisiana, to Kinkade, 
Tennessee. 370 miles have been completed 
and the remaining 130 miles will be 
handled as follows: 

From New Albany, Mississippi, going 
north, E. C. Norris, superintendent; R. E. 
Thornton, assistant superintendent; R. J. 
Axsom, office manager; headquarters, 
New Albany, Mississippi. Pipe laying 
under way. 

From Kinkade, Tennessee, going south, 
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W. H. Hayes is superintendent; M. L. 
Thompson, assistant superintendent; J. B. 
Stoddard, office manager, headquarters 
Hohenwald, Tennessee. Work to start as 
soon as weather and ground conditions 
permit. Pipe laying under way. 

Approximately 65 miles of 12-in. prod- 
ucts line for Shell Pipe Line Corporation 
from Baton Rouge, Louisiana, to Norco 
refinery near New Orleans. H. J. Muckley 
is superintendent, H. L. Leake spread su- 
perintendent, and G. A. Warner, office 
manager. Field headquarters are at Baton 
Rouge. Pipe laying began in May. Job 
delayed due to right-of-way acquisition. 

Approximately 215 miles of 6-in. prod- 
ucts line for Gulf Interstate Engineering 
Company from Cheyenne, Wyoming, to 
North Platte, Nebraska. F. A. Silar, super- 
intendent; L. F. Redfearn, field office man- 
ager; initial headquarters, Cheyenne, 
Wyoming. 

Approximately 106 miles of 30-in. gas 
line for Tennessee Gas Transmission 
Company from Grenada, Mississippi, 
northeast to Mississippi River. E. C. Nor- 
ris, superintendent; R. E. Thornton, as- 
sistant superintendent; R. J. Axsom, field 
office manager; initial headquarters, Gre- 
nada, Mississippi. 

Cumberland River crossing for Tennes- 
see Gas Transmission Company, consist- 
ting of two 24-in. lines. W. H. Hayes, 
superintendent. Work to start in July. 

Tennessee River crossing for Tennes- 
see Gas Transmission Company, consist- 
ing of two 24-in. lines. W. H. Hayes, 
superintendent. Work underway. 


> Modern Welding Company, Inc., 
Owensboro, Kentucky, has city distribu- 
tion system jobs in Martin, Tennessee, and 
Lexington, North Carolina. 


> Somerville Construction Company, 
Ada, Michigan is laying 72 miles of 8-in. 
pipe in four loops for Phillips Pipe Line 
Company between East St. Louis, IIli- 
nois, and Kankakee, Illinois. O. P. Hiner 
is general superintendent and Al Hilligoss, 
spreadman, with field office located at 
Springfield, Illinois. 


> Morrison Constructors, Inc., Box 3206, 
Austin, Texas, has contract for 98.7 miles 
of 30-in. pipe for Tennessee Gas Trans- 
mission Company from the company’s 
Station 507 near Kinder, Louisiana, to 
near Jena, Louisiana. 


> Vaughn and Taylor Construction Com- 
pany, Inc., 2103 North Grant, Odessa 
Texas, has contract for 100 miles of 2 to 
10-in. gas gathering line in Stonewall 
County, Texas, for Stonewall Gas Prod- 
ucts Company. 


> Williams Pressure Service Company, 
422 Commercial National Bank Building, 
Shreveport, Louisiana, hydrostatic pipe 
line testing company, has_ established 
headquarters at Harrisburg, Pennsylvania, 
to test 265 miles of 24-in. between Oak- 
ford, Pennsylvania, and Lambertville, 
New Jersey, for Texas Eastern-Penn- 
Jersey Transmission Corporation. Leon E. 
Brooks is in charge. 

The company is testing all road and 
railroad crossing on the Gulf Interstate 
Gas Company system. A. J. Spickard is 
engineer at the Morehead, Kentucky, field 
office and Leo Miles is engineer at the 
Corinth, Mississippi, field office. 








> Oklahoma Pipe Line Constructors, 6612 
Harry Hines Boulevard, Dallas, Texas, 
has contract for 60 miles of 12-in. takeup, 
recondition and relay for Montreal Pipe 
Line Company between Sutton and Mon- 
treal, Quebec. Work began late in May, 
Guy Craft is superintendent, Gene Goh- 
ring assistant superintendent, and Jack 
Brown office manager. 

Company also has contract for 102 
miles of 30-in. between Grenada, Missis- 
sippi, and Corinth, Mississippi, for Ten- 
nessee Gas Transmission Company. Field 
office is at Cowansville, Mississippi, with 
Louis Visentine, superintendent, and Dick 
Mueller, office manager. 


> Olson Construction Company, Lincoln, 
Nebraska, is building a delivery terminal 
at Doniphan, Nebraska, for Great Lakes 
Pipe Line Company. 


> Fulton Banister Construction Company, 
409 Northern Hardware Building, Ed- 
monton, Alberta, is working on 124 miles 
of 24-in. loop for Interprovincial Pipe 
Line between Alberta-Saskatchewan bor- 
der and west bank of South Saskatche- 
wan River. The field office is at Rose- 
town, Saskatchewan, with Jerry Nash 
superintendent. 


> R. H. Fulton and Company, P. O. Box 
1526, Lubbock, Texas, is laying approxi- 
mately 105 miles of 8-in. line between 
Alexandria, Minnesota, and Fargo, North 
Dakota, for the Great Lakes Pipe Line 
Company. 

The company also is laying 133 miles 
of 26-in. loop line in two sections of Lake- 
head Pipe Line Company, one a 75-mile 
section, the other 58 miles. A. A. Carrigan 
is superintendent at Gonvick, Minnesota, 
and Jim Magill at Cloquet, Minnesota. 

Company also has contract for 74 
miles of 20-in. in Iowa and South Dakota 
for Northern Natural Gas Company. 
Company also has 71 miles of 12-in. pipe 
for Great Lakes Pipe Line between Os- 
born, Missouri, and Lamoni, Iowa. 


>» Anderson Brothers Corporation, P. O., 
Box 2591, Houston, Texas, has contract 
for 51 miles of 26-in. loop for Lakehead 
Pipe Line Company between Grand Rap- 
ids and Bemidji, Minnesota. Work will 
begin when weather and ground condition 
permit. R. L. Leonard is superintendent. 

Company also has 90 miles of 30-in. 
pipe for Tennessee Gas Transmission 
Company from near Jena, Louisiana, to 
the Mississippi River. 


> Anderson Brothers of Colombia, 704 
Prudential Building, Houston, Texas, has 
60 miles of 8-in. products line for Em- 
presa Colombiana de Petroleos. Rusty 
Killingsworth is superintendent on the 
South American job. 

Company also has 30,000 ft of 8 and 
16-in. line in Lake Mararcaibo, Vene- 
zuela, for Shell Oil Company. Earl Sauls- 
man is superintendent. 


>» Mannix, Ltd., Calgary, Alberta, is work- 
ing on 129 miles of 24-in. loop for Inter- 
provincial Pipe Line between Edmonton 
and Alberta-Saskatchewan border. The 
kick-off was May 15. C. P. Baker is proj- 
ect manager, “Sandy” Day project engli- 
neer, P. Swityk office manager, and G. 
Lyon general superintendent. The field 
office is at Provost, Alberta. 
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Contractors 





>» M-R Company, Box 484, Wichita, 


Kansas, has contract for 69 miles of 12-in. 
line between Lamont and Des Moines, 
lowa, for Great Lakes Pipe Line Com- 
pany. Construction getting underway. | 

Company also has contract for 65 miles 
of 8-in. line between lowa City, Iowa, and 
the Mississippi River for Great Lakes 
Pipe Line Company. Construction is 
underway. 


> Mid-States Construction Company, Box 
417, Mt. Vernon, Illinois, has contract for 
62 miles of 8-in. pipe line between the 
Mississippi River (Cordonia, Illinois) and 
Prophetstown, Illinois, where the line will 
tie-in with the Badger Pipe Line. Ed 
Veach is superintendent at the field office 
in Rock Falls, Illinois. 


> Fulghum Contracting Corporation, Box 
1181, Harrisburg, Pennsylvania, is work- 
ing on 8 miles of 16, 20, and 26-in. line 
for Manufacturers Light and Heat Com- 
pany between Claysville, Pennsylvania, 
and Salem, West Virginia. J. E. Flana- 
gan is superintendent and F. G. Hindman 
is office manager. 


» Conyes Construction Corporation, San 
Pablo, California, in joint venture with 
F. E. Shaw, Ltd., has contract for the 
76 miles of 20-in. gas line for Union Gas 
Company from a point on the Canadian 
side of the Niagara River 3 miles north of 
Lewiston Bridge to a point 1 mile north- 
west of Sheridan, Ontario. Contract in- 
cludes the Welland Canal crossing at 
Allanburg. Al Poggi is project manager. 


> F.E. Shaw, Ltd., P. O. Box 291, Sarnia, 
Ontario, Canada, (Telephone: Digby 4- 
2416) is laying 30 miles of 4, 6, 8, and 
10-in. pipe line from Dunnville, Ontario, 
to Canfield Station for the Dominion Na- 
tural Gas Company, Ltd. Wibb Callum is 
general superintendent and Fred Authier 
spreadman. 

Eight miles of 2, 3, and 4-in. gathering 
lines are being installed in the Beecher, 
Duthill, Bickford, and Sikerton fields for 
Imperial Oil Ltd. Wibb Callum is gen- 
eral superintendent over this work also 
with Harold Ellis spreadman. An unde- 
termined amount of 6 and 10-in. pipe i 
being laid at the Sarnia refinery of Imper- 
ial Oil. Paul Spenst is spreadman. 

The coating division of F. E. Shaw is 
coating in its yard at Caledonia, Ontario, 
100,000 ft of 4 through 10-in. pipe for the 
Dominion. Les Shaw is superintendent. 

Company also has contract for yard 
coating and wrapping of 21 miles of 20-in. 
pipe for Consumer’s Gas Company. 


> Pipe Line Construction and Drilling 
Company, Camp Hill, Pennsylvania, has 
42 miles of 26-in. for Seaboard in Mary- 
land and Virginia. R. B. O’Neal, Meril 
Fandray, Lee Ross, and Curt Steepleton 
are superintendents. 


> Associated Pipe Line Contractors, Inc., 
Houston, Texas, is completing 175 miles 
of 10-in. line from Bozeman, Montana, to 
Clinton, Montana, ‘for Yellowstone Pipe 
Line Company. Jim Ed Andrews is super- 
intendent. 

_ Company also has Ouachita and Beouf 
river Crossings for Tennessee Gas Trans- 
mission Company’s new 567-mile line. 


> Pentzien, Inc., 1504 Dodge Street, 
Omaha 2, Nebraska, has contract for 
Mississippi River crossing for Tennessee 
as Transmission company’s new 567- 
mile Kinder-Portland line. 
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For Easy Installation 
In Field or Shop 





Manufacturers of large centrifugal pumps and pipe line operating 
engineers have long been asking for an end face mechanical seal 
meeting these requirements: 1) heavy-duty design to handle high 
pressure applications; 2) single-unit packaged construction for easy 
installation; 3) a full range of sizes to meet individual specifications. 

“John Crane’’ has met this need with the Type 8B hydraulically 
balanced seals for pressures to 1200 pst. 

These seals can be quickly installed and adjusted simply by 
sliding the entire unit along the shaft into final position. Removal 
of the top casing is not necessary. This feature alone results in the 
saving of many man-hours of maintenance work. 

Field reports and performance records point to the steadily 
increasing use of ‘John Crane” high pressure seals to eliminate 
problems connected with the handling of hydrocarbons, crudes, 
gasoline and other petroleum products. ; 

To help you in your individual requirements, ‘John Crane”’ 
offers nationwide service—available without obligation from strate- 
gically located factory owned branch offices. 

Write for illustrated high pressure seal 
bulletin. 

Crane Packing Co., 1843 Cuyler Avenue, 
Chicago 13, Illinois. 

In Canada: Crane Packing Co., Ltd., 617 Park- 
dale Ave., N., Hamilton, Ont. 









CRANE PACKING COMPANY 





To obtain more information on products advertised see page E-43 D-55 


Contractors 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports following: 
Hauling and stringing of approximately 
48 miles of 24-in. pipe for the Texas 
Eastern-Penn-Jersey Transmission Corpo- 
ration from a point near Mt. Union, 
Pennsylvania, to a point near Duncannon, 
Pennsylvania. Contractor: Williams-Aus- 
tin Company, Pittsburgh, Pennsylvania. 

Unloading from rail cars, hauling, and 
stringing of approximately 93 miles desig- 
nated as Section 1 and approximately 92 
miles designated as Section 2 of 30-in. 
line for Northern Natural Gas Company 
from a point near Spearman, Texas, to a 
point near Clarks Grove, Minnesota. 
Contractor: Midwestern Constructors, 
Inc., Tulsa, Oklahoma. 

Unloading, hauling, and stringing of ap- 
proximately 215 miles of 6-in. line for the 
Wyoming-Nebraska Pipe Line Company 
from a point near Cheyenne, Wyoming, 
to a point near North Platt, Nebraska. 
Contractor: Houston Contracting Com- 
pany, Houston, Texas. 

Hauling and stringing of approximately 
89 miles of 16-in. line for Northern Gas 
Company from a point near Ogden, 
Iowa, to a point near Union, Iowa. Con- 
tractor: Engineering Construction Com- 
pany, Tulsa, Oklahoma. 

Unloading from rail cars, racking where 
necessary, hauling, and stringing of ap- 
proximately 94 miles of 20-in. line for 
Northern Natural Gas Company from a 
point near Boone, Iowa, to a point in 
Blackhawk County, Iowa. Contractor: 
Hallmac Construction Company, Hous- 
ton, Texas. 

Unloading from rail cars and stock- 
piling approximately 48 miles of 24-in. 
pipe for Texas Eastern-Penn-Jersey Trans- 
mission Corporation’s storage sites near 
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Wilkinson Products Co. 
Originators of small, light 
all-purpose locators 
3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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Blairsville, Huntingdon and Mt. Union, 
Pennsylvania. 

Hauling and stringing of approximately 
48 miles of 12-in. line for Great Lakes 
Pipe Line Company from a point near Os- 
born, Missouri, to a point near Kansas 
City, Missouri. Contractor, Midwestern 
Constructors, Inc., Tulsa, Oklahoma. 

Unloading and racking of approximate- 
ly 69 miles of 8, 10 and 16-in. pipe for 
Northern Natural Gas Company at va- 
rious locations in Iowa. 


> Western Pipe Line Constructors, Inc., 
Austin, Texas, is constructing 45 miles of 
26-in. pipe line for the Atlantic Seaboard 
Corporation. The line extends from Clen- 
denin to Walkersville, West Virginia. The 
field office is at Gassaway. W. B. Williams 
is superintendent. 

Work on a 45-mile, 24-in. line for Texas 
Eastern-Penn-Jersey Transmission Corp- 
oration is also underway. This line is 
from Lilly to Shirleyburg, Pennsylvania, 
with the field office at Martinsburg. K. K. 
Kelly is superintendent. 

Company also has 95 miles of 30-in. 
pipe for Tennessee Gas Transmission 
Company between Corinth, Mississippi, 
and Centerville, Tennessee. Jack Hodges 
is superintendent at the Selmer, Tennes- 
see, field office. 


> H. B. Zachry Company, Transit-Tower, 
San Antonio, Texas, has contract for 208 
miles of 20-in. for Magnolia Pipe Line 
Company between Corsicana and Beau- 
mont, Texas. Work is underway. About 
112 miles of pipe to be used is being 
coated by C-R-C Engineering Company, 
Houston, and Mayes Brothers, Inc., 
Houston. 

D. B. Shrum is in charge of the spread 
working out of Fairfield, Texas. A second 
field office is at Kountz, Texas, with W. L. 
Huff superintendent and Roy Shields as- 
sistant superintendent. 


> Pro-Tekto-Cote Corporation, Box 222, 

Harvey, Louisiana, is coating and wrap- 

ping 73 miles of 2 through 6-in. for City 

of Dallas, Georgia. Engineering-Construc- 

tion Company has prime contract. E. O. 

—" is superintendent for Pro-Tekto 
ote. 


>» Williams-Austin Company, 3322 Grant 
Building, Pittsburgh 19, Pennsylvania, is 
working on 48 miles of 24-in. for the 
Texas Eastern-Penn-Jersey Transmission 
Corporation. The section began at High- 
way 522 near Mt. Union, Pennsylvania, 
and extends to the Susquehanna River 
near Duncannon, Pennsylvania. The ware- 
house and office are at Mt. Union. Ed 
Peters is general superintendent. 












> Panama-Williams Company, 1418 Mel. 
rose Building, Houston, Texas, has the 
following work: 

For Tennessee Gas Transmission Com. 
pany, 78 miles of 30-in. from Portland tg 


Nunnelly, Tennessee. Job is underwa 
with W. H. Shiflett, superintendent, and 
H. F. Scherer, office manager. 

For Tellepsen Petro-Chem Construc. 
tors, 120 miles of 2 through 26-in. gather. 
ing system near Levelland, Texas. Ro 
Qualls is superintendent and Lloyd Evans, 
office manager. 

For Texas Pipe Line Company, reloca- 
tion of 7 lines at Texas Company tank 
farm near Houston. C. H. Sisco is super- 
intendent. 

For Texas Petroleum Company, 120 
miles of 12-in. between Porte Nino and 
Galan, Colombia, South America. Job js 
joint venture with Foster-Wheeler Corpo- 
ration. Hank Henderson is superintend- 
ent and Hal Fahey, office manager. 


> Williams Brothers Company, 324 Na- 
tional Bank of Tulsa Building, Tulsa, Ok- 
lahoma, is laying 615 miles of 8-in. prod- 
ucts line in Alaska for the U. S. Corps 
of Engineers in a joint venture with Mc- 
Laughlin, Inc., and Marwell Construc- 
tion Company. 

Work is underway on 110 miles of 18- 
in. for Southern Natural Gas Company in 
Alabama and Georgia. The field office is 
at Uniontown, Alabama. “Red” Graves is 
superintendent, and “Buddy” Graves divis- 
ion superintendent. 

Company also has contract for 20 miles 
of 34-in. line for Creole Petroleum Com- 
pany in Venezuela, Marvin Jones is 
superintendent. 


> Anderson International Contractors, 
Edmonton, Alberta, has contract for 201 
miles of 24-in. line for Interprovincial 
Pipe Line Company in two sections, in- 
cluding one section of 101 miles between 
east bank of South Saskatchewan River 
and Regina, and another 100 miles be- 
tween Regina, Saskatchewan, and Gretna, 
Manitoba. Whitey Gould is superintend- 
ent of spread work on 101 mile section, 
out of Regina field office, and Buster 
Watson is superintendent of other spread 
with headquarters in Gretna. R. W. Dick 
Jernigan will be in charge of over-all 
project. Pipe work began June 1. 


> Lone Star Gas Company, Dallas, Texas, 
has under construction 17.5 miles of 8- 
in. line that will tie into the Stonewall Gas 
Products Company gasoline plant in the 
Katz field in northeast Stonewall County, 
in West Central Texas. Company crews 
are doing the construction. 
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No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 








address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—*“PELCO.”’ 


NOTICE: = EO 







Welding Saddles 








. oe 
PELICAN SUPPLY CO..INC. 


P. O. Drawer 1108 





Shreveport (84), La. 


SEE YOUR NEAREST SUPPLY HOUSE 





To obtain more information on products advertised see page E-43 


(Formerly: Pelican Well Tool & Supply Company) 
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DRY GAS SCRUBBERS 





protect compressors and reduce pipeline maintenance 


Dusts and distillates in natural gas put an 
unnecessary drag on profitable pipeline opera- 
tion. Aerotec Dry Gas Scrubbers get rid of 
these damaging impurities with high efficiency, 
thereby reducing maintenance to a minimum. 
This is a proven fact in well and pipeline 
installations across the country. 

The Aerotec Scrubber, unlike conventional 
types, uses no liquid filtering medium. Hence, 
you eliminate carryover of elements that cause 
compressor wear. You also avoid other diffi- 
culties normally encountered with wet-bath 
scrubbing methods. The Aerotec units assure 
clean, dry gas that flows freely and saves on 
repair and maintenance costs. 


Basis of this efficiency is a unique method 
of scrubbing gas by the use of multiple, small- 
diameter tubes. Through the principle of dry 
separation by centrifugal force, foreign solids 
and liquids are precipitated, leaving the gas 
clean and dry. 

Simplified piping permits easy installation 
of the compact, lightweight Aerotec Dry Gas 
Scrubber. Standard units up to 100,000,000 
SCFD are available, with larger capacity 
requirements met by manifolding. For tech- 
nical data and engineering assistance in selec» 
ting the Aerotec Scrubber best suited to your 
gas-cleaning needs, call or write our representa- 
tives today. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 Principal Cities) 


Manufacturers 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 


To obtain more information on products advertised see page E-43 
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“PUTTING 


Perm® 
CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


ence | 
IN PIPE 


Got strung out in a confab with a friend the 
other day about saving money. Saving's an 
interesting subject to us, because that's our 
business since our job is saving pipe by giving 
it the " 
the ground. An old darkey named Uncle 


forever" treatment before it goes in 
George Washington Jones up in the Piney 
Woods used to have a funny slant on saving. 
He lived in a tumbled down shack and raised 
corn for a living. He had a hound dog, a shot 
gun, a good disposition and a wide reputation 
for shooting crows. But he didn't call it that. 
He called it his savings bank. He figured each 
crow ate a hundred dollars worth of corn in a 
season, and lived to eat ten seasons of his 
corn if let be. So, every time he shot a crow 
he marked up a one thousand dollar "deposit" 
on his rickety shed. No telling what Uncle 
George Washington Jones’ balance was last 
time we heard of him, but he must have con- 
sidered himself pretty rich. Maybe the old 
fellow had something. Come to think of it, if 
we had all the money we'd saved the pipe line 
industry by putting permanence in pipe that 
moves crude oil, natural gas, and finished 
products from here to there we'd make Uncle 
George Washington Jones look like a crop 


failure. 


MAYES BROS. 


sien HOUSTON, TEXAS 


McCarty 
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Contractors 





> Hallmac Construction Company, Hous- 
ton, Texas, has contract for approximately 
94 miles of 20-in. gas line for Northern 
Natural Gas Company between Boone, 
Iowa, and Blackhawk County, Iowa. 


>» G. G. Griffis Construction Company, 


| Tulsa, Oklahoma, has 60 miles of 10-in. 


| Company. 


in Iowa for Northern Natural Gas 


> Lone Star Constructors, 10301 Shady 
Trail, Dallas, Texas, is constructing a 30- 
in. crossing of the Cimarron River, ap- 
proximately 4 miles south of Englewood, 
Kansas, for Northern Natural Gas Com- 
pany. H. A. “Red” Wylie is in charge with 
Joe Freeman the office manager. 


>» Eastern Pipe Line Contractors, 1801 
Mercantile Bank Building, Dallas, Texas, 
is completing its work on the Yellowstone 
Pipe Line. Final 10-in. pipe is being laid 


| over Thompson Pass. Field headquarters 


are at Thompson Falls, Montana. A. L. 
“Bull” Stewart is superintendent and J. W. 


| “Dub” Arthur office manager. 


| >» Engineering-Construction Company, 


402 North Cheyenne Avenue, Tulsa 6, 


| Oklahoma, is working on 90 miles of 16- 


in. line for Northern Natural Gas Com- 
pany from Waterloo to Dubuque, Iowa. 
The superintendent is J. C. Williams, the 


| office manager H. B. Hoge. 


| } Engineers Limited Pipeline Company, 


Gas and Electric in two loops, 


225 Bush Street, San Francisco, Califor- 
nia, has 109 miles of 34-in. line for Pacific 
one 79 
mile section between Newberry and 
Danby, California, and a 30-mile section 


| from San Martin to Tres Pinos, California. 


Company also has 81 miles of 10-in. 


with desiccant dehydration. 





line for Yellowstone Pipe Line Company 
between Murray, Idaho, and Spokane, 
Washington. C. P. Hamilton is superip. 


tendent and Virgil Darby, office manager, 7 


> Foster Wheeler Corporation, 165 7 


Broadway, New York 6, New York, has 


contract with North Atlantic Treaty Op. 


ganization for management of 1920 miles 7 


of product line to be laid in Western 4 


Europe. 


> G and H Constructors, Inc., Box 8686, 
Oklahoma City 14, Oklahoma, are work. 
ing on 18 miles of 16 and 20-in. between 
Joplin, Missouri, and Riverton, Kansas, 
for Cities Service Gas Company. C. Hu. 
bert Gragg is superintendent; H. E. Neal, 
assistant superintendent, and Tex Allen, 
office manager. 

Company also has undetermined 
amount of 4 and 6-in. pipe near Fairfax, 
Oklahoma, for Phillips Petroleum Com- 
pany. Job to start soon. 


> Missouri Valley Dredging Company, 
222 William Street, Omaha 8, Nebraska, is 
working on two 24-in. lines across the 
Mississippi River near Greenville, Missis- 
sippi, for Trunkline Gas Company. Harold 
Hubbard is superintendent and George 
Van Horn office manager. 

Two lines will be laid under the Schuyl- 
kill River near Reading, Pennsylvania, 
for Texas Eastern Penn-Jersey Transmis- 
sion Corporation. These will consist of a 
16 and a 24-in. line. Eldon Sumrall is in 
charge with R. O. Whitford, office man- 
ager. For the same company a 16 and a 
24-in. line will be laid across the Dela- 
ware River near Lambertville, New Jersey. 

Company also has contract for Red 
River Crossing for Tennessee Gas and 
Transmission on its new 567-mile line. 





vm © 
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EXCEL-GO  Conbination 
SEPARATOR — FILTER — AIR ELIMINATOR 


for removal of bulk quantities of water, pipe 
scale, and rouge from products Pipelines. ... . 


These HPQ-1000 SC Separators are in use at Plantation Pipe 
Line Company’s Baton Rouge Pumping Station. Today, more 
and more Products Pipe Line Companies are using EXCEL-SO 
Units to remove water and dirt from products streams either 
as primary coalescers or as first-stage units in connection 





Write for 
Bulletin 
FEQ-51 











WARNER LEWIS COMPANY 


BOX 3096 e TULSA, OKLAHOMA 
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69.0 | 70.0 | 71.0 | 72.0 





66.8 | 67.7 | 68.7 | 69.6 | 70.7 
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65.0 | 65.8 | 66.7 | 67.7 | 68.6 


67.5 | 68.4 | 69. 








62.9 | 63.8 | 64.6 | 65.5 | 66.4 | 67. 
65.3 | 66.2 | 67.1 
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65.9 





63.9 | 64.7 





60.8 | 61.6 | 62.3 | 63.2 | 64.0 | 64.8 | 65.7 | 66 





62.9 | 63.7 | 64.5 





Percent water in mixture 
58.8 | 59.5 | 60.2 | 61.0 | 61.7 | 62.6 | 63.4 | 64.2 | 65.1 





60.8 | 61.5 | 62.3 | 63.1 











58.2 | 58.9 | 59.6 | 60.3 | 61.0 | 61.7 | 62.5 | 63.3 | 64.1 
60.8 | 61.5 | 62.3 | 63.0 | 63.8 | 64.6 | 65.4 | 66.3 | 67.2 | 68.1 


59.8 | 60.5 | 61.2 | 61.9 | 62.7 | 63.5 | 64.2 | 65.1 


58.7 | 59.4 | 60.1 





57.0 | 57.7 | 58.3 | 59.0 | 59.7 | 60.4 | 61.2 | 61.9 | 62.7 | 63.5 | 64.4 | 65.2 | 66.1 


GRAVITY OF DRY OIL IN OIL-WATER MIXTURE, DEG. A.P.1I. 


65.5 | 57.2 | 57.8 | 58.5 | 59.2 | 59.9 | 60.6 | 61.3 | 62.1 
59.6 | 60.3 | 61.0 | 61.7 | 62.5 | 63.2 | 64.0 | 64.8 | 65.7 | 66.5 
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when a Pipe 


1s planned 








Bechtel has the experience 
...more than 25 years of pipe line activity 
...thousands of miles of big inch 


and the organtzarion 


...engineers, purchasers, expediters, inspectors 
... veteran superintendents and seasoned crews 


to move tn and finish big jobs fast 


...preliminary analysis to completed pipe line. 





‘» % 
ris BECHTEL 
gECh CORPORATION 


Los Angeles » SAN FRANCISCO - New York 


CANADIAN BECHTEL LIMITED 


Toronto 








| 


1954 
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P 425.240.237,) 


























: ——— ————— 
NET WEIGHT OF 234-IN. DRILL PIPE IN ROTARY MUD, LB. 
4.80 lb. drill pipe 6.65 lb. drill pipe 
Weight of fluid Weight of fluid 
Length of 

string of 12.0 lb. 13.4 lb. 14.7 lb. 16.0 lb 12.0 lb 13.4 lb. 14.7 lb. 16.0 Ib. 
— per gal. per gal. per gal. per gal per gal per gal. per gal. per gal. 
90 lb. 100 lb. 110 lb. 120 Ib 90 Ib 100 lb. 110 lb. 120 lb. 
per cu. ft per cu. ft. per cu. ft. per cu. ft per cu. ft per cu. ft. per cu. ft. per cu. ft 
2,000 7,995 7,810 7,635 7,460 11,250 11,015 10,790 10,570 
2,200 8,795 8,590 8,395 8,205 12,375 12,115 11,870 11,625 
2,400 9,595 9,370 9,160 8,950 13,500 13,215 12,950 12,685 
2,600 10,390 10,150 9,925 9,700 14,630 14,315 14,030 13,740 
2,800 11,190 10,930 10,690 10,445 15,750 15,420 15,110 14,800 
3,000 11,990 11,710 11,450 11,190 16,880 16,520 16, 190 15, 855 
3,200 12,790 12,495 12,215 11,935 18,005 17 ,620 17 , 265 16,910 
3,400 13,590 13,275 12,980 12,680 19, 130 18,725 18,345 17,970 
3,600 14,390 14,055 13,740 13 ,430 20, 255 19,825 19,425 19 ,025 
3,800 15,190 14,835 14,505 14,175 21,380 20 ,925 20, 505 20 , 085 
4,000 15,990 15,615 15,270 14,920 22 , 505 22 ,030 21,585 21,140 
4,200 16,785 16,400 16 ,030 15,665 23 , 630 23 , 130 22 , 665 22,195 
4,400 17,585 17,180 16,795 16,410 24,755 24 , 230 23 , 740 23 , 255 
4,600 18,385 17,960 17,560 17,160 25 , 880 25 , 330 24,820 24,310 
4,800 19,185 18,740 18,320 17,905 27 ,005 26 , 435 25 , 900 25 , 370 
5,000 19,985 19,520 19 ,085 18,650 28, 130 27 , 535 26 , 980 26 , 425 
5,200 20 , 785 20, 300 19,850 19,395 29 , 255 28 , 635 28 , 060 27 , 480 
5,400 21,585 21,080 20,610 20,140 , 380 29,740 29, 140 28 , 540 
5,600 22 , 385 21,860 21,375 20 , 890 31,505 , 840 30, 220 29 , 595 
5,800 23 , 185 22 , 645 ,140 21 , 635 32,630 31,940 31, 295 30, 655 
6,000 23 , 980 23 , 425 22,900 22 , 380 33,755 33 ,040 32 , 375 31,710 
6,200 24,780 24,205 23 , 665 23 , 125 34, 880 34,145 33 , 455 32, 765 
6,400 25 , 580 24,985 24,430 23 , 870 36 , 005 35, 245 34,535 33 , 825 
6,600 26 , 380 25 , 765 25,190 24 ,620 37 , 130 36 , 345 35,615 34, 880 
6, 800 27,180 26 , 545 25 , 955 25 , 365 38 , 255 37 , 450 36 , 695 35 , 940 
7,000 27 , 980 27 , 330 26 , 720 26,110 39 , 380 38 , 550 37 ,770 36 , 995 
7,200 28 , 780 28,110 27 , 480 26 , 860 40 ,505 39 , 650 38 , 850 38 , 050 
7,400 29 , 580 28 , 890 28 , 245 27 ,600 41,630 40,750 39 , 930 39,110 
7,600 30,375 29 ,670 29,010 28 , 350 42,760 41,855 41,010 40, 165 
7,800 31,175 30, 450 29,775 29 095 43 , 885 42 955 42 ,090 41,225 
8,000 31,975 31,230 30 , 535 29 , 840 45,010 44,055 43,170 42,280 
8,200 32,775 32,010 31,300 30,585 46,135 45,155 44,245 43 , 335 
8,400 33 ,575 32,795 32 ,065 31 , 330 47 ,260 46 , 260 45 ,325 44,395 
8,600 34,375 33 , 575 32 , 825 32,080 48 , 385 47 , 360 46 ,405 45,450 
8,800 35,175 34,355 33 , 590 32 , 825 49,510 48 460 47 ,485 46,510 
9,000 35,975 35, 135 34,355 33 , 570 50 , 635 49 565 48 ,565 47 , 565 
9,200 36,770 35,915 35,115 34,315 51,760 50 , 665 49 645 48 ,620 
9,400 37 ,570 36 , 700 35 , 880 35 , 060 52,885 51,765 50,720 49 , 680 
9,600 38 , 370 37 ,480 36 ,645 35,810 54,010 52,865 51,800 50, 735 
9,800 39,170 ‘ 37 , 405 36,555 55,135 53,970 52,880 51,795 
10,000 39 ,970 39,040 38,170 37 , 300 56 , 260 55 ,070 53 , 960 52,850 
0,200 40,770 39 , 820 38 , 935 38 ,045 57 , 385 56,170 55,040 53 , 905 
10,400 41,570 40 ,600 39,695 38,790 58,510 57,270 56, 120 54,965 
10,600 42,370 41,380 40,460 39 , 540 59,635 58 ,370 57,200 56 ,020 
10,800 43,170 42,160 41,225 40 , 285 60 , 760 59,475 58 , 280 57 ,080 
11,000 43 ,965 42,945 41,985 41,030 61,885 60 ,575 59 , 355 58, 135 
11,200 44,765 43 ,725 42,750 41,775 63 ,010 61,680 60 , 435 59, 190 
11,400 45 , 565 44,505 43,515 42 ,520 64,135 62,780 61,515 60 , 250 
11,600 46 , 365 45 , 285 44,275 43 ,270 65 , 260 63 , 880 62,595 61,305 
11,800 47 ,165 46 ,065 45 ,040 44,015 66 , 385 64,985 63 , 675 62 ,365 
12,000 47 ,965 46 ,850 45 , 805 44,760 67,510 66 ,085 64,750 63 , 420 
12,200 48 765 47 ,630 46 ,570 45 , 505 68 , 635 67,185 65 , 830 64,475 
12,400 49 , 565 48 ,410 47 ,330 46 , 250 69 , 760 68 , 285 66 ,910 65 , 535 
12,600 50,360 49,190 48 ,095 47 ,000 70, 890 69 , 390 67 ,990 66 , 590 
12,800 51,160 49 ,970 48 , 860 47,745 72,015 70,490 69,070 67 ,650 
13 ,000 51,960 50,750 49 ,620 48 ,490 73,140 71,590 70,150 68 , 705 



































Note: For other data pertaining to weight and volume of 234-in. drill pipe, see table P 425.240.237, 
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Fig. 1849 — 

a small 6” stroke 

unit with liner sizes from 

2%" to 4”. Light, compact, complete 


Pipeline realists know from experience that they can 
depend on Gaso for models precisely fitted to their pump- 
ing needs. They know from their service records that 
Gaso Pumps deliver more barrels per dollar for longer 
periods of time. Can you blame them for refusing to take 
chances when it’s so simple to specify Gaso and be sure? 


p& BURNER MFG. CO. crore ieee ete 


ENGINE & EQUIPMENT CO., Wichita Falls, Texas 
FOUNDRY & MACHINE CO., Casper, Wyoming 
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~ GASO PUMPS 


Sor every oil industry need 


To obtain more information on products advertised see page E-43 E-] e 
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GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 





a 










Percent water in mixture 
















Gravity of 
“wet” oil, 
deg. A.P.TI. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
30.0 30.01 30.04 30.06 30.08 30.11 30.13 30.15 30.18 30.20 30.22 
a 12 15 17 .20 .22 24 .26 29 31 34 
2 21 24 .27 2y .3l .34 .36 .38 41 43 
3 32 35 .38 .40 .42 45 47 .49 .52 54 
x .52 





S 


DO OWH AH 


30.51 30.54 30.56 30.59 30.61 30.63 30. 66 30.68 30.71 30.73 









.62 65 .67 .70 72 75 77 .79 . 82 84 
71 74 77 49 81 84 . 86 .89 91 .94 
. 83 . 86 .88 .90 .93 95 .98 31.00 31.02 31.05 


.02 





oo 
— 


31.01 31.04 31.07 31.09 31.12 31.14 31.16 31.19 31.21 31.24 







13 16 18 .20 .23 25 .28 . 30 . 33 35 
.22 .25 27 . 30 32 35 37 .40 .42 45 
31 34 37 39 .42 44 47 .49 .52 54 


eB oeweH oOo 


.50 .53 





. 66 

















$1.5 31.52 31.55 31.57 31.60 31.62 31.65 31.67 31.70 31.72 31.75 
6 .61 . 64 .67 . 69 72 74 17 .79 .82 85 
7 .73 76 .78 .81 .83 . 86 . 88 91 .93 .96 
8 .82 85 . 88 .90 .93 95 .98 32.00 32.03 32.06 
9 .92 95 .97 32.00 32.02 32.05 32.07 .10 12 15 


32.03 32.06 32.08 32.11 32.14 32.16 32.19 32.21 32.24 32.27 | 


82.0 
1 12 15 18 21 .23 . 26 28 31 34 . 36 
2 . 22 25 .27 .30 .33 35 .38 .40 43 46 
3 .33 . 36 39 .43 44 47 .49 . 52 .55 . 57 
4 43 46 .48 51 54 . 56 59 . 62 64 . 67 















































82.5 32.52 32.55 32.58 32.61 32.63 32.66 32.68 32.71 32.74 32.76 
6 .62 65 .67 .70 .73 75 .78 81 .83 . 86 
Py oa 74 yi i .80 .82 .85 .88 .90 .93 . 96 
.8 .83 86 .89 91 .94 .97 .99 33.02 33.05 33.07 
9 .92 .95 .98 33.00 33.03 33.06 33.09 12 .14 mj 
83.0 33.02 33.05 33.08 33.10 33.13 33.16 33.19 33.21 33.24 33.27 
a 13 .16 .19 .22 .25 .27 .30 .33 . 36 . 38 
2 .23 .26 .29 .32 34 Yi .40 .43 .45 .48 
3 .33 . 36 .38 41 .44 47 .49 .52 .55 . 58 
4 .42 45 .48 51 .54 .56 .59 .62 .65 .68 
83.5 33.52 33.55 33.58 33.61 33.63 33 . 66 33. 69 33.72 33.74 33.77 
.6 .62 .65 .67 .70 .73 .76 .79 .81 . 84 .87 
on .73 .76 .79 .82 85 .87 .90 .$3 .96 .99 
8 .83 .86 .89 .92 .94 .97 34.00 34.03 34.06 34.09 
9 .93 .96 .98 34.00 34.04 34.07 .10 12 15 .18 
34.0 34.02 34.05 34.08 34.11 34.14 34.17 34.20 34. 22 34.25 34.28 
Pe .12 15 .18 21 .24 26 .29 .32 .35 .38 
2 21 .25 .28 .30 .33 . 36 .39 .42 .45 .48 
3 .33 . 36 .39 .42 45 .48 .51 .54 .57 .59 
4 .43 .46 .49 .52 .55 .58 .61 . 64 . 66 .69 
34.5 34.53 34.56 34.5% 34.62 34.65 34.67 34.70 34.73 34.76 34.79 
6 .63 .65 .67 .70 .73 .76 .80 .83 .86 .89 
a .72 45 .78 81 .84 .87 .90 .93 . 96 .99 
8 .82 .85 .88 91 .94 .97 35.00 35.03 35.06 35.09 
9 .92 .95 .98 35.00 35.04 34.07 .10 .13 .16 ae 
| 
| Tables showing gravity of dry oil in oil-water mixtures, degrees A.P.I. with percent water in mixture less than one suggested by R. W. 
| Miller, Phillips Petroleum Company, Oklahoma City, Oklahoma. 
| 
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® Within a few hours after loading was 
completed at Wyatt’s Dallas plant, this 
Platforming Unit was at the refinery site. 
It’s another instance of doing things 
the Wyatt Way. 
The quicker the delivery, the sooner 
the Profit. 








MANUFACTURERS AN D EREC TORS 


PRESSURE... 
ae 


DIFFERENTIAL 
PRESSURE... 


FLOW... 
LIQUID LEVEL... 









the modern way to 
transmit measurements 





Advances in process engineering demand modern electronic 
transmission of measurement signals, particularly when con- General Purpose 
tinuous, accurate and instantaneous response is essential. Case 


American-Microsen Electronic Transmitters are ideally suited 
to the requirements of the modern processing plant and power 
station. They measure variables at the source — a vital factor 
wherever inflammable, hazardous, poisonous or corrosive 
liquids and gases are handled. Such materials are controlled 
best when closely confined. 


All American-Microsen Electronic Transmitters incorporate 
the Microsen Balance, a unique electronic “nerve center” with 
a rectified oscillator output of 0.5 to 5 milliamperes that serves 
as the accurate transmission signal. Even under severe tem- 
perature or supply voltage variations, accuracy within % of 
1% of scale is obtainable. Vapor Proof Case 





The simple, two-wire DC system of American-Microsen Elec- 
' tronic Transmitters eliminates the installation and mainte- 
nance cost of pressure piping. And, linear output makes it 
unnecessary to match transmitters and indicators. The design 
of all American-Microsen Electronic Transmitters also permits 
service in relaying and for use with potentiometer receivers. 


American-Microsen Electronic Transmitters are ruggedly built 
for reliable performance under the most severe operating con- 
ditions. Get complete information. Write for Catalog 400A. 





Explosion Proof Case 







OSEN INDUSTRIAL INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stratForRD, CONN. 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES 
‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. 

BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ 

HOISTS AND OTHER LIFTING SPECIALTIES. 
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announcing BONNEY’S 


New WeldOlet Split Tee 
for hot taps and 
new construction 


Assembled and Ready for Field Installation, 
the WeldOlet Split Tee ‘‘Nails Down The Lid" 
where Full Encirclement Reinforcing is Needed. 


| 
i Engineered to your requirements 
| for any size and service. 





For hot taps a welding neck flange 
can be furnished welded directly to 
the outlet of the WeldOlet. 


Where special characteristics of hot taps 





or high yield pipe require full encircle- 
ment reinforcement, branch reinforcement 
is also needed —particularly to compen- 
sate for external stresses. The WeldOlet 


Split Tee satisfies this combined require- 
ment in the most economical manner. 


Write or phone today for general informa- 


tion or about your specific requirements. 


S FORGE & TOOL WORKS 


WELDING FITTINGS DIVISION 


ENG. DEPT., 374 GREEN ST., ALLENTOWN, PENNA. 
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. Producing well in one of Yugoslavia’s new fields. 




































Yugoslavs Plan New Pipelines, 


Plants, Repressuring Projects 


SVETISLAV LAZIC* 


OcCURRENCES of petroleum in 
many places in Yugoslavia have been 
known for a long time. The first men- 
tioning of them in literature was made 
as early as 1788. 

Despite this, production in commer- 
cial quantities was not discovered until 
World War II, when the field at Goilo, 
Croatia, was opened and shortly after- 
wards two other oil fields at Donja 


*Technical Faculty of the University of Za- 
greb, Zagreb, Yugoslavia. 







E-2 


Lendava, Slovenia, began producing. 

Making great progress towards in- 
dustrialization after World War II new 
Yugoslavia undertook an extensive 
prospecting work and succeeded in lo- 
cating several new fields, such as Sume- 
cani, Mramor Brdo, and Bunjani, all 
in Croatia. 

As the recent prospecting work in 
Croatia at Klostar and Glavnicica- 
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Dugoselo, as well as in Serbia near 
Jermenovei and Lokve, yielded good 
results, the ensuing drilling operations 
— designed to work out all these oj 
accumulations in detail — will, as ex. 
pected increase production of oil jp 
Yugoslavia considerably. 

Progress of petroleum production jp 


Yugoslavia may be shown numerically . 


as follows: 


Year Bbl 

1938 7,200 
1939 8,080 
1946 9,130 
1941 30,680 
1942 86,250 
1943 185,080 
1944 235,990 
1945 225,770 
1946 207,610 
1947 239,320 
1948 262,770 
1949 455,241 
1950 794,340 
1951 1,059,090 
1952 1,091,080 
1953 1,238,860 


All wells under production are of 
Tertiary age. However, numerous oil 
shows, which for the present are under 
study, were located in older formations 
also. Depth of petroliferous strata 
actually under production varies from 
650 to 5800 ft. Some of these are flow- 
ing wells, however, the greater part are 
operated by deep well pumps. Secon- 
dary methods of production have been 
adapted only recently. Repressuring 
provided good results at Donja 
Lendava. 

Yugoslavia’s deepest penetration was 
completed last May at the well Mramor 
Brdo, 8358 ft. Fastest drilling so far 
occurred on December 18, 1950, in the 
district of Donja Lendava at well Pt 
91 by a Tornado rig with a 914-in. bit. 
One thousand seven hundred fifty- 
four feet were drilled in a single day. 

Output of various Yugoslav oil wells 
varies from 1 to 535 bbl a day. 

Estimated oil reserves in Yugoslavia 
are increasing because of the increased 
prospecting activity that is in full 
swing. 

Quality of Yugoslav petroleum 
varies greatly. Light paraffin base and 
paraffin-asphalt (mixed) base oils are 
prevailing, while one third of the pro- 
duction is of heavy paraffin-asphalt 
(mixed) base quality. 

Oil gravity varies from 17,1 to 37.9 
API. 

Natural gas occurrences in Yugo- 
slavia are bound to oil accumulations 
only partly, while the remaining part 
presents straight gas accumulations. 
Fields in Slovenia, Croatia, as well as 
in Serbia are utilized. After dehydra- 
tion of wet gases by activated charcoal, 
dry gas is being compressed to 2940 
psi, and provided to the market. 

One part of dry gas is consumed by 
the plants installed near the gas fields, 
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First Report 


This is the first report to our knowl- 
edge of a Communist country’s oil oper- 
ations written by an authority in that 
country. We are pleased to be the pub- 
lishers of Professor Lazic’s paper. It is 
a small indication of freer communica- 
tions with Yugoslavia. 











while the superfluous part is returned 
to the natural reservoir. Worth men- 
tioning are the carbon black producing 
plants at Kutina, Croatia. 

Important work to be completed is 
the laying of the pipe line Janja Lipa- 
Sisak-Zagreb, Croatia, which will sup- 
ply natural gas to the various industrial 
plants of the district. 

While drilling for oil at Becej, Serbia, 
an interesting occurrence of carbon di- 
oxide at a depth of about 3700 ft 
was noticed. An analysis showed the 
gas to be over 90 per cent CO,. Pres- 
sure of the layer was stated as 1565- 
1707 psi, while the free flow was calcu- 
lated at about 32,000,000 cu ft a day. 
Utilization of this rare phenomenon for 
producing dry ice is planned. 

All Yugoslav petroleum is processed 
by refineries in Rijeka, and Sisak, Cro- 
atia, and Bosanki Brod, Bosnia, and 
Herzegovina. 

All of the three refineries were 
badly damaged by air raids during the 
war. They are now restored and their 
capacity enlarged. Besides the home 
petroleum, they processed imported 
crude from Iran, Iraq, Mexico, Vene- 
zuela, Kuwait, and Albania, too. 

Their output was: 





Year Bbl 

1946 153,210 
1947 ee 284,240 
1948 962,460 
1949 2,409,300 
1950 3,419,410 
1951 3,625,520 
1952 3,719,580 
1953 4,212,880 


A further enlargement of all the re- 
fineries to a processing capacity of 
about 6,000,000 bbl —to be accom- 
plished in 1962 — is planned. 

As it is expected that the consump- 
tion, which was in 


Year Bbl 

1950 3,800,000 
1951 3,650,000 
1952 3,600,000 


will be increased in years to come, and 
by 1961 reach the total of about 9,- 
000,000 bbl and by 1962 even 11,000,- 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 
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Type R2R Process Pump 
































Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be ree 
moved without disturbing the suction and 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 





000 bbl, building of new petroleum 
processing plants with a total capacity 
of about 4,500,000 bbl is planned. 

It should be mentioned that in Yugo- 
slavia there are numerous deposits of 
oil shales too, which are being studied 
and will, as expected, be a further 
source of liquid fuels and lubricants. * 
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discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear- 





ance Pump. Designed to handle 
volatile liquids 


4040H 
Close Coupled Centrifugal Pump 





3833 


Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Double Pedestal Bearing Centrifugal Durable Duplex Packed Piston Pat- 
Pump tern Steam Pump, Side Pot Type 


ESTABLISHED /869 


DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
327 W TENTH §7. 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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TUBE MILL 


At the new CF&I Seamless Tube Mill, 
painstaking attention to final processing 
details, plus the most modern inspection and 
testing facilities, assure casing and tubing 
that is always straight and true. . . making 
“stabbing” and “spinning” easier for the 
driller. 


Rolled in accordance with dimensional 
specifications, CF&I Seamless Casing and 
Tubing is cooled on a series of cooling 

beds before passing to the finishing floor. 
Here it undergoes straightening, X-Ray 
inspection, cropping of ends, upsetting of 
tubing, threading, final inspection, 
testing and coating. 


Per CF&I Seamless Oil Country Casing and 
Tubing meet API STD 5A specification and 
are available in sizes from 23%” O.D. 
through 954” O.D. 


CF&I TUBULAR PRODUCTS 


CF 
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SPECIAL REPRINT COURTESY SHELL OIL COMPANY. ORIGINAL 
GRAPH AND TEXT APPEARED IN THE SHELL NEWS 


By 1960, oil and natural gas will provide 


about two-thirds of the nation’s energy 


In its raw state, petroleum would win 
no beauty prizes. It is a sluggish, sticky 
fluid, generally dark green or black in 
color, with an odor that’s seldom con- 
fused with cologne. It consistently fol- 
lows the course of least resistance 
whether above or below the ground. 
But when forced to work, it performs 
prodigiously. Last year petroleum and 
its running-mate, natural gas, supplied 
60 per cent of the nation’s energy. By 
1960, it is estimated that the United 
States will rely on oil and gas for about 
two-thirds of its energy. 

The word “energy” means atom 
bombs to some people and vitamins to 
others, but here it means power and 
heat; power to drive U. S. industry, 
to move ships, trains, planes and auto- 
mobiles; heat for cooking and for 
warmth. 

Roughly 40 per cent of our indus- 
try’s output goes into motive power 
energy, principally as motor gasoline. 
The automobile and petroleum indus- 
tries have had a Siamese twin growth 
since 1900 and their interdependence 
today is as great as ever. It is reassur- 
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ing to us in petroleum that the auto- 
motive industry predicts a 20 per cent 
increase in the number of automobiles 
on America’s roads by 1960. This is 
the principal reason why a 25 per cent 
increase in the demand for gasoline 
is anticipated for the same period. 

Although the automobile is by far 
the largest consumer of motive power 
from petroleum, using close to a bil- 
lion barrels of gasoline annually, other 
large markets have been developed 
over the years. Railroads and ships, for 
example, each now use over 100,000,- 
000 bbl a year for motive power. The 
rapid growth of aviation, too, has de- 
veloped a large market for gasoline 
and, recently for jet fuels. 

In the part of the business that pro- 
vides heat and energy for use in homes 
and industry, natural gas holds the 
spotlight. Sales of natural gas have 
doubled since the end of World War 
II. Although the future rate of increase 
will rise less steeply, it is predicted 
that consumption of natural gas will 
rise by 50 per cent in the next 7 years. 
Heating oils, also, are by no means 


taking a back seat. Demand for them 
has doubled since the war and a 
further increase of 50 per cent is an- 
ticipated by 1960. 

All of this implies a healthy future 
for our industry and for Shell. But 
there is one point that should not 
escape us. The estimated increase in 
demand for our products during the 
next 7 years, although substantial, are 
not nearly so great as the increases we 
have enjoyed since the end of World 
War II. The United States has in- 
creased its oil and gas consumption at 
a rate of 10-per cent a year since the 
war, to the point where it now con- 
sumes twice as much each year as it did 
in 1940. Demand in the next 7 years, in 
contrast, is expected to grow only a 
third as fast as this phenomenal post- 
war increase. 

The oil industry has expanded rap- 
idly to take care of today’s needs — 
and it is continuing to expand. And 
this means that competition for new 
business is going to be keener as the 
yearly increases in demand become 
smaller. kk * 
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A new type, liquid-liquid, NRC Mix- 
and-Settle extractor, designed for pilot 
plant research and development work on 
complex extraction systems in petroleum, 
organic and fine chemicals, and pharma- 
ceuticals, is now available as a guide for 
big-scale extraction processes, such as for 
lube oil or diesel-type fuel oils. Developed 
by M. R. Fenske (Penn State College) and 
R. B. Long (Standard Oil Development 
Company), the extractor permits process 
studies on multi-component extraction 
systems and eliminates the laboratory de- 
termination of the solubility and equilib- 
rium data needed for calculations, the 
National Research Corporation § an- 
nounced. 

In the extractor the number of theoreti- 
cal stages is known accurately and is re- 
producible over widely varying processing 
conditions. Determination of the equilib- 
rium and operating lines for any type of 
liquid-liquid extraction process can also 
be made. Filling a long-existing need for 
a reliable instrument of this type, the ex- 
tractor has up to 20 mixer-settler stages 
one above the other. (Fig. 1) Each stage 
consists of a U-shaped path of three zones. 

In the first or mixing zone, the heavy 
and light phases, flowing co-currently, are 
mixed mechanically by a pair of recipro- 
cating, perforated plates 4 in. by 1% in. 
Each plate is fixed to a common vertical 
shaft operated by a hydraulic, motor- 
driven cam than can vary in frequency 
and amplitude, a feature that permits 
various mixing intensities regardless of 
throughput volume. 

In the second or settling zone, the two 
phases flow co-currently to the exit con- 
duits and into the third or separation zone, 













SERIES 


PUMP CLEAN LIQUIDS 
OF ALL KINDS AT 
PRESSURES TO 300 P.S.1I. 
+++ 1 to 300 G.P.M. SIZES 








WITH 4-PORT 
DESIGN FOR 8 OPTIONA\ 
ARRANGEMENTS 


Liquid-Liquid Extractor for Pilot Plant Research 





where the heavier phase passes to the 
stage below and the lighter phase passes 
to the stage above. Between stages, baffled 
conduits create a counter-current flow, 

At any stage feed or solvent can be jn. 
jected to provide for a rapid change jp 
the number of operating stages, or in the 
distribution of the enriching or Stripping 
stages. Each pair of stages is a casting § 
in. by 12 in. by 3 in. that permits pres. 
sures of 300 psig at 150 F; each is sepa. 
rated by a heat transfer plate that permits 
variations of 40 F in the extractor and q 
moderate mean temperature difference be- 
tween fluid flowing through it and fluid 
in the heating-cooling plates. 

Throughput to hold-up ratio is high, as 
the depth of liquid on each stage is low, 
this results in good equilibrium quickly 
attained and permits small quantities of 
feedstock to be processed efficiently. 

_ The extractors have been tested exten- 
sively in laboratories at the college, the 
petroleum company, and the Atomic 
Energy Commission, and are offere4 tw 
the National Research Corporation, the 
exclusive licensee. 


American Cyanamid Grants 


American Cyanamid Company has es- 
tablished an undergraduate scholarship 
program in chemistry and chemical en- 
gineering to supplement its existing post 
graduate fellowships and grants. Under 
the new program 17 undergraduates will 
be awarded $600 for the academic year 
1954-55. Each scholarship college will 
receive $300 for the unrestricted use of 
its chemistry or chemical engineering 
department. Students are selected by 
university and college authorities. 








industry. 


The Petroleum Industry’s 


Engineering Publication 


That is The Petroleum Engineer, read and relied upon 
by operating men throughout the U. S. and sixty-seven 
foreign countries for twenty-five years... the same publi- 
cation which has recently undergone changes in line with 
twenty-five years of industry progress .. the most practical 
and progressive re-modeling job conceivable, to fill the 
needs of operating men engaged in each division of the 


Scan carefully the copy in your hands, noting the cal- 
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Pumps that give positive bower for 
hydraulic circuits. Installation | 
time and design problems re- 
duced because 4-port feature 
offers eight optional piping ar- 
rangements (4 for CW and 4 for 
CCW rotation). Supplied with 
or without relief valve... with 
packed box or mechanical seal. 


ROPER 


ibre and “personal assistance” value of its contents. It 
brings you monthly coverage of operations, news, per- 
sonals and pictorials nearest your interest, in addition 
to world petroleum developments and news...to pro- 
vide you a publication of 100% practical value. 




















USE THE ENCLOSED CARD 
to Start Your Personal Copy Today 


Mechanical Seal 


{deal where repacking is 
not convenient. 


The Petroleum Engineer 
P. 0. Box 1589 Dallas 1, Texas 


Send for Catalog 
GEO. D. ROPER CORP. 
727 Blackhawk Park Ave. 
Rockford, Illinois 
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Cities Service 
VACo\" Se) al -m-j a al-limee) galls 
of its vast estate... 


Eleven million acres of prospective oil and gas lands in the United States 
and Canada—in addition to holdings in South America, Egypt, and the 
Middle East —are under lease or owned outright by 


CITIES @ SERVICE 


A Growth Company 
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Geri Foster’s oil art hangs behind her desk. 


From Art to Oil 


Geraldine Foster studied fashion de- 
sign and used it as a stepping-stone 
into the oil industry. In 1950 she went 
to Kansas City and enrolled in an art 
school. To help finance her education 
she took a job as secretary to the land- 
man of Cooperative Refinery Associa- 
tion. Through this she heard about an 
opening in Wichita, Kansas, with The 
Texas Company. She applied, was 
hired, and has been an ardent oil 
woman and Texas Company booster 
ever since. 

Now secretary to E. R. Filley, Jr., 
Oklahoma division engineer in Tulsa, 
she handles and routes all incoming 
mail, checks and approves all outgo- 
ing mail; keeps record control of rec- 
ommendations made by the division en- 
gineer’s office and their disposition, and 
of all new wells drilled; supervises typ- 
ing and filing for this office. 

“The most difficult part of my job 
has been mastering the petroleum engi- 
neering language,” Geri says, “but be- 
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tween the authority of Webster and the 
helpfulness of my co-workers, I’ve not 
only learned it but have thoroughly en- 
joyed the learning.” 

She took a course, “The Oil Indus- 
try Through Visual Education” at the 
University of Tulsa, attends lectures 
about the oil industry, makes every 
meeting and field trip of Desk and Der- 
rick (and serves on its board of direc- 
tors), has completed the National Sec- 
retaries Association course “Business 
Theory for Secretaries.” 

Instead of fashion drawing, Geri 
now concentrates her talents on the oil 
industry. “Such things as Hortensphe- 
roids, a ‘worm’s-eye’ view of laying 
pipe, an airplane view of an off-shore 
well, all these I have found most fas- 
cinating and enjoyable to do, either 
on scratchboard or in pen and ink. And 
it is amazing what you can learn about 
oil field equipment by doing such draw- 
ings. So, actually, my drawing is just 
more education in this fascinating oil 
business.” 


Born to Oil Career 


Dorothea Hitchcock was born into 
the oil business and she hasn’t been 
out of it since. Her father, Henry 
Lueders, back in 1893, got together a 
small wagon, a horse, some five-gallon 
cans and started out selling kerosine, 
gasoline, harness oil, hoof oil, and vine- 
gar to Chicago householders, truck 
gardeners, and print shops. One of 
Dorothea’s earliest recollections is cap- 
ping the gasoline cans for her father. 
Later, when the horseless carriage was 
a novelty, Mr. Lueders opened one of 
the first gas stations in the Chicago 
area. Dorothea, in her early teens, de- 
voted evenings and weekends to crank- 
ing gasoline, putting oil and water into 
lines of waiting cars. 

In 1920 Dorothea’s father, her 
brother, Carl, now president, and two 
other men incorporated to form Sunny- 
side Oil Company. Dorothea enrolled 
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Mrs. Hitchcock has been with Sunnyside 
21 years. 


in night courses at Northwestern Uni- 
versity and in 1923 joined the com- 
pany full time. Shortly afterward the 
accounting details of the business were 
given over entirely to her. She has con- 
tinued to take evening courses. In 1927 
she married and withdrew from full- 
time participation in the business, but 
she stayed on the board, made reports 
for the company. 

Two daughters were born to the 
Hitchcocks and in 1933 when her sec- 
ond baby was two months old, Doro- 
thea’s husband died. She went back to 
Sunnyside. 

“My brother and I, with the assist- 
ance of loyal hard-working assistants, 
have continued the business at a steady 
pace. Our assistant office manager, 
Ruth Sigwart, has been with us for 25 
years. Recently my brother Carl’s son, 
Bill Lueders, joined the business, and 
we are happy to see it entering the 
third generation.” 

Mrs. Hitchcock’s daughters are 
grown now, the elder married and the 
younger in her junior year in college. 
Both have become acquainted with the 
business by working for Sunnyside dur- 
ing summer vacations. Busy Dorothea 
has managed time to garden, picnic, 
hike, travel, and play with her children 
as they’ve grown up. She is a member 
of the Evanston Unitarian Church. 

Many times Dorothea Hitchcock has 
been one of the few women present 
at marketers convention sessions. Last 
year she was the sole female attending 
a Chicago Jaycee executive training 
course. “This,” she says, “Sometimes 
annoys the speakers, but it has never 
bothered me.” It is a pleasant change 
to be one of 225 women in the Chi- 
cago Desk and Derrick Club. 

Officially she is office manager, treas- 
urer and a board member of Sunnyside 
Oil Company, but modest Mrs. Hitch- 
cock who has managed so much s0 
well says: “Somehow, I don’t like 
titles. Just call me a member of the 
team.” 
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Women at Work 


Lawyer Specializes in Oil 

How long does it take for a reporter 
to fill 100,000 pages of testimony? It 
took Louise Kirk nine years and paved 
the way for a profitable and interesting 
career in the oil industry. 

Louise, a native Texan, went to work 
for the Oil and Gas Division of the 
Railroad Commission of Texas as a 
shorthand reporter in September 1932 
shortly after she was graduated with 
highest honors from the University of 
Texas, where she was a Phi Beta 
Kappa. Shorthand and typing she had 
learned in high school financed her en- 
tire way through the University. This 
was at the time the East Texas boom 
was at its peak and Louise’s pencil tra- 
versed the 100,000 pages taking down 
testimony in oil and gas hearings. Dur- 
ing this time she studied law in the 
evenings and in 1940 received her li- 
cense to practice. Shortly afterward she 
joined with Stanley Hornsby in Austin | 
to form the law partnership of Hornsby 
and Kirk, engaged in the general prac- 
tice of law with particular emphasis on 
insurance and oil and gas law. 

The only woman who handles hear- 
ings before the Oil and Gas Division, 
Miss Kirk has attended many drilling 


permit hearings, field rule hearings and | S h erman P 0 WwW er D i g g ers 


maximum efficiency rate hearings for ‘ 
oil operators and companies, most fre- k [| b f b| 
quently for Gulf Oil Corporation. M ake S ma J 0 5 P ro Ita € 


Louise lives in Austin with her 








mother. She is a charter member of Get all the advantages of power digging, even 
Tarrytown Methodist Church and be- | on smaller jobs where you can’t afford to use 
longs to the Wesleyan Service Guild. heavy equipment. 


She is treasurer of the Austin Altrusa Mounted on a rubber-tired tractor, the Sher- 
Club, an organization of professional 


and executive women, treasurer of the man Power Digger makes a compact outfit that 
Austin Desk and Derrick Club, and a gets in and out of tight spots quickly and easily, 
member of the American Association moves from job to job at top tractor speeds. 


of University Women. ito ‘ , . 
Scales tones th tail ond tock ee It gets digging done in a fraction of the time 






mer flew to Hawaii where she spent and cost of manual labor. It digs as deep as 10’ ncn preg rag we 
10 days at the Royal Hawaiian Hotel below grade in mud, hardpan, gravel, shale or Sherman Digger. 


in Honolulu and several days on ad- round, Wide arc of swing allows ample 
joining islands. She says that the old a ee 8 P 


adage “A rolling stone gathers no moss” reach for piling or loading. Instant fingertip 
is truer of a lawyer than of most other control harnesses forces up to 10,000 pounds at 
professions, but admits if she’s ever shovel teeth. 

missing, she might be found in Hawaii. The Sherman Power Digger is low in initial 
cost, economical to operate and maintain .. . 
often pays for itself on the first job. Write 


today for free descriptive bulletin No. 13S. 


Louise Kirk eating sukavaki. 





The Sherman Power Digger 
operates in spots where bigger 
machines can't. 






Designed, Engineered and 
Manufactured Jointly by 


SHERMAN PRODUCTS, Inc. 

Royal Oak, Michigan 

wanorcomonaron 2S GEO U ETS, THC. 
i e. ; ROYAL OAK, MICHIGAN 











Patent No. 2,303,852 : 
Other patents pending ® 
© SHERMAN PRODUCTS INC.,1954  . ins (Gal) Hata 
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SAFETY LANES 
FOR 
GAS and OIL 


















































That familiar lockseam spiral that you see on Naylor pipe distin- 
guishes it in performance as well as appearance. It’s this exclusive 
structure that provides a continuous expansion joint throughout 
the line ...a built-in safety factor found in no other light-weight 
pipe. It’s this structure also that adds collapse strength to make 
your lines safety lanes, whether operated under pressure or vacuum. 


Bulletin No. 507 will give you the complete details. Write or call 


our distributor for your copy. 





NAYLOR PIPE 


NAYLOR PIPE COMPANY 
1240 East 92nd Street, Chicago 19, Illinois 
New York Office: 350 Madison Avenue, New York 17, New York 








Mid-Continent Supply Company Ft. Worth, Texas and Branches 
Exclusive distributors in Mid Continent and Gulf Coast Areas 
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Women at Work 





Anne Curren is Tulsa booster. 





Career Spans Quarter Century 

When there’s anything going on 
around Tulsa, you’re almost certain to 
find Anne Curren mixed up in it. A 
native West Virginian, Anne has helped 
bring up the oil industry. 

She had held two stenographic jobs 
before she was the first woman ap- 
pointed city clerk in the history of West 
Virginia. So efficient was she in straight- 
ening out books and collecting mis- 
appropriated funds that T. A. Neill, 
of South Penn Oil Company, stopped 
her on the street one day to offer her 
a job. 

Neill later formed the Pittsburg 
Texas Oil and Gas Company and off 
Anne went to Pittsburgh, Pennsylvania, 
to help run it. In 1919 that company 
and four others merged into Trans- 
continental Oil Company. They needed 
someone who knew the business to 
help and Anne was that someone. In 
1925 she went to Tulsa as assistant to 
the vice president in charge of Land 
and Geological departments. Again 
the company sold — this time to The 
Ohio Oil Company — and again Anne 
stayed on. 

Miss Curren went to elementary, 
high and business schools in Wheeling. 
She took courses at the University of 
West Virginia, and later studied Eng- 
lish, public speaking, and drama at 
Carnegie Tech, Pittsburgh. In Tulsa 
she attended law school. 

She was one of the organizers and 
first officers of Tulsa Oil Women’s 
Association, now Desk and Derrick 
Club. She is a charter member and past 
president of the Little Theatre of Tulsa, 
the Quota Club, an international or- 
ganization of business women; she is 
active in Tulsa Opera, Inc., a member 
of Philbrook Art Association, Holy 
Family Chair, and Beta Sigma Phi. 
Recently when Monte Cassino school 
for girls launched a building program, 
Anne helped raise $400,000. She has 
served on Red Cross and Community 
Chest campaign drives. 
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Ensign Model ‘‘Xg"’ in updraft 
position using 90° air horn. 





Ensign ‘‘Xg"' carburetor and 
Model “‘B" fuel regulator. 





Ensign Model ‘‘Xg"" with LP- 
Gas vaporizer-regulating unit 
and liquid fuel filter. 
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To obtain more information on products advertised see page E-43 


arburetor desi 





The carburetor you see pictured above is the 
Ensign Model ‘‘Xg,” latest development in modern 
gas carburetion, 

An engine designer or an oilfield service man will 
find the ‘‘Xg" complete in every detail. Easy to 
install in either updraft or downdraft positions. 
Every adjustment is easy to make (all adjustments 
are shown in view above.) Built-in economizer is a 
mighty important feature during part throttle engine 
operation. The famous Ensign easy starting device, 
the biggest boon to gas engine dependability in 
many years, plus a wide selection of venturi sizes 
make the ‘‘Xg” the last word in gas carburetion 
design. 

Use the Model ‘‘Xg"’ with Ensign Model ‘‘B” gas 
pressure regulator or with Ensign LP-Gas vaporizer- 
regulating units and you'll enjoy the finest gas 
engine performance possible in this day and age. 

And as progress in the gas engine business un- 
folds itself you'll find Ensign there first with the 
most modern equipment—equipment already 
proved and field tested. Our engineers are years 
ahead of day to day demands; anticipating future 
needs, experimenting, improving and testing. For 
over 42 years we have specialized in carburetion 
to the exclusion of all else. 


Send for Ensign Model ‘‘Xg" Bulletin #7078 


E; NST GN CARBURETOR COMPANY 


7010 S. ALAMEDA ST., BOX 229, HUNTINGTON PARK, CALIF. 
Branch Factory, 2330 W. 58th St., Chicago 36, Illinois 


Dealers and Distributors in all Principal Oil Fields. 
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PERSONALS 


> P. R. Williams has been elected vice 
president of Sterling Oil of Oklahoma. 
Inc. A graduate of Tulsa University, Wil- 
liams joined Sterling in 1952 as manager 
of the land department. He was with Sun- 
ray Oil before joining Sterling. 





> C. A. Chipman of Bolivar, New York, 
has been reelected president of the Penn- 
sylvania Grade Crude Oil Association. 
Other officers reelected are: George J. 
Hanks, South Penn Oil, first vice presi- 
dent; A. C. Simmons, Simmons Oil, sec- 
ond vice president; Fayette B. Dow, Wash- 
ington, D. C., vice president and general 
counsel. 

Samuel Messer, Quaker State Oil, was 
elected treasurer. F. W. Alcorn and C. L. 
Suhr, Pennzoil, and C. G. Johnson, 
Quaker State were named assistant treas- 
urers. W. C. Wenzel was made executive 
manager. E. M. Craig, Valvoline Oil 
Company, retired as a director. 


> Emilio G. Collado has been elected 
treasurer of Standard Oil Company. He 
succeeds Leo D. Welch. Collado came to 
Jersey Standard in 1947 from the Inter- 
national Bank for Reconstruction and De- 
velopment where he served as U. S. execu- 
tive director. He is a graduate of Massa- 
chusetts Institute of Technology and re- 
ceived degrees from Harvard. 


> Albert B. Stevens, head of the Depart- 
ment of Petroleum Engineering at A and 
M College of Texas, has resigned to ac- 
cept a position as general manager of 
Farnsworth and Chambers Oil Company 
in Houston, Texas. Stevens has been at 
A and M since 1934. 





Fathers and Sons and sons-in-law attending a Los Angeles Nomad 
meeting, are: Standing, C. F. Van Loozen, Ideco, whose son, Ed. 
with Vansco, is a member of the chapter; Harry Hester III and 
Richard Hester, sons of Harry Hester; John Flanagan, Jr., Jim 
Doyle and his father Babe Doyle, Hydril; Henry F. Pohlmann, 
son-in-law of Leo Cypher; Nomad Ken Ross, son of Hans Ross, 
Baash-Ross; Don Doyle, son of Babe Doyle; Nomad Earl Taven, 
Ken Corporation and son, Gary; David Winder, son of Dick Win- 
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> Homer T. Fort has been transferred to 
Magnolia Petroleum Company’s general 
offices in Dallas, Texas, as public relations 
assistant. Fort has been public relations 
director of Magnolia’s refining division in 
Beaumont, Texas. 


> John T. Sinclair has been elected presi- 
dent of Canso Oil Producers, Ltd. Sinclair 
was formerly chief petroleum engineer for 
Pantepec Oil Company in eastern Vene- 
zuela. Canso is one of the firms set up 
after Canada Southern Oils, Ltd., was 
divided into three separate concerns. 


>» James W. Aston, Dallas, Texas, bank 
official, has been appointed to the board 
of directors of Byrd Oil Corporation. A 
graduate of Texas A and M, Aston is a 
former Dallas City manager. 


3 


- 








Desk and Derrick Club off. 
cials and guests at recent Re. 
gion 4 meeting in Salt Lake 
City included: Minetta Mj. 
ler, Denver, Region 4 direc. 
tor; Edda Eldredge, preg. 
dent, Salt Lake Chapter. 
Henry W. Hough, editor. 
Rocky Mountain Oil Re. 
porter; Harold E. Meyer, edi. 
tor, Utah Oil Report; Irene 
Stimpson Cox, San Antonio, 
president Association of 
Desk and Derrick Clubs of 
North America, and Meitzie 
Palmer, Los Angeles, ‘first 
vice president of D & D 
international group. 


> Curtis G. Condra has been named 
chairman of the Texas Mid-Continent Ojl 
and Gas Association’s 1954 Industry Ad- 
visory Committee to the Interstate Oil 
Compact Commission. Other Texas oil 
men named to the committee were: G. R, 
Bryant, The Texas Company; Lester 
Clark, W. J. Goldston, and L. A. Sunkel, 
Atlantic. 


> Pierce Marion has retired after 36 years 
of service with Tide Water Associated Oil 
Company. He was secretary to the eastern 
division operating committee and assistant 
to the vice president and chairman of the 
eastern division operating committee. 
Marion joined Tide Water as a clerk at the 
company’s Bayonne, New Jersey, refinery 
in 1918. Named secretary in 1940, he 
later added duties of assistant chairman. 


der; Frank Atkins, son of Pop Atkins; Nomad Bill Sargent, Sar- 
gent Engineering; Ed Van Loozen. Middle row, Nomad Harry 
Hester, McCullough; Nomad Leo Cyper, Baash-Ross; Nomad John 
Flagagan, Johnston Testers; Nomad Hans Ross; Nomad John 
Hagn, Chiksan; Pop Atkins, Emsco; Dick Winder, Chicksan. Bot- 
tom row, Mike and Jack Sargent, sons of Bill Sargent; Dale Kren- 
zel, and father-in-law, Harry Morehouse, Wagner-Morehouse, and 
George Hagn, son of John Hagn. 
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Personals 





offi. 
| Re- 
Lake 
Mil. 
irec- 
Tesi- 
pter: 
itor, 
Re- 
 edi- 
Tene 
dnio, 
1 of 
‘ of M. E. Stone 
ItZie 
first > Millard E. Stone, director of industrial 
x D relations for Sinclair Oil Corporation and 
subsidiaries, has been elected a vice presi- 
dent of the parent company. Before join- 
ing Sinclair, Stone was with Bendix Avia- 
tion Corporation. 
med 
tO FF > William W. Keeler has been elected 
Ad § chairman of the Military Petroleum Ad- 
Oi visory Board. Keeler is a vice president of 
3 oil Phillips Petroleum Corporation. 
xR Fp 
ester § > John M. Lovejoy has retired as chair- 
nkel, man of Seaboard Oil Company. He will 
continue as a member of the board and 
R. S. McFarland will assume the chief 
jeans executive position. Lovejoy became presi- 
1 Oil dent of the company in 1930. McFarland 
re: became associated with Seaboard in 1931. 
an 
4. . > Ernest B. Miller, Jr., has been appointed 
- 2 a vice president of Tide Water Associated 
—— Oil Company. Miller has been with the 





*° company for 20 years, beginning his em- 
Bay ployment in 1934 as a roustabout. He was 
chief petroleum engineer, when he re- 
ceived his new position. H. F. Tomfohrde, 
Jr., has been appointed secretary and as- 
sistant to the vice president and chairman 
of the eastern division operating commit- 
tee. Tomfohrde joined the company as a 


man. 































Burgess-Manning engineers studied the compressor 
specifications and proposed station operations and 
development enaineer in 1929. Lawrance designed and built pulsation snubbers of suitable size 
A. Gleason has been promoted to the post and construction to satisfy the pulsation dampening 
of assistant to the vice president in charge | requirements. Surveys conducted during actual opera- 
coop tg = — a: tion showed that these snubbers effectively eliminate 
ens mess Haag ater In June, , the problems of pipe vibration and maintain compres- 
S a junior engineer. ' : ‘ 

sor efficiency. This control was satisfactory even though 
) Joseph A. LaFortune, Warren Petro- actual operating conditions of the compressors were at 
leum Corporation official and deputy ad- considerable variance with the initial design conditions 
ministrator for the Petroleum Adminstra- ... proof of Burgess-Manning flexibility. 
tion. has announced he will open an office 


in Tulsa, Oklahoma and engave in natural 
gasoline consulting work. LaFortune was | 





vice chairman of the board of directors o Oscilloscope Traces recording pulsa- 
Warren when he joined PAD. ' | tion on the compressor side of both 

suclion and discharge snubber as 
) R. Paul Henry has been elected treas- compored to the piping side of pul- 
urer and assistant secretary of Mid-Conti- setion snubber indicated effective 
nent Petroleum Corporation. He will suc- elimination of the surge in the ste- 
ceed Charles Klein who is scheduled to tien piping, es indicated ot the left. 
retire soon. Henry has been head of the A smooth flow of gas was attained. 
tax department. He joined the company 





in 1949, 


> Lucien F. Craig has been appointed 
Washineton (D. C.) representative for 
Gulf Oil Company and its subsidiaries. 
He will be a member of the company’s 


Sar- executive department. Craig has been as- | 3 
larry sociated with Gulf for nearly twenty years. - \ 
John ; 













NING COMPANY 








John ) Leo B. Agers has been made assistant \ 

Bot- Superintendent of joint ownership inter- 1203 DRAGON STREET panes . LIBERTYVILLE, ILL. 
: ests for Maenolia Petroleum Company. DALLAS. TEXAS CHICAGO, ILL. 
ren- He was a district engineer in Morgan : 

and City, Louisiana, before being transferred 


to the company’s general offices in Dallas. 











THE PETROLEUM ENGINEER, July, 1954 To obtuin more information on products advertised see page E-43 E-15 





















Personals 


> D. Ray Langford has been appointed 
assistant division purchasing agent for 
Sun Oil Company’s Southwest division. 
He joined Sun in 1946 as field clerk-ware- 
houseman at Sun field, Starr County, 
Texas. Langford is a graduate of North 
Texas State College. 









> Felix Chappellet has been appointed 
general manager of the Western Oil and 
Gas Association. Chappellet has served 
as acting head since November 24 last 
year. He replaced John M. Peirce, who 
is California’s director of finance. 
















> W. C. Madden has been elected presi- 


and Procedures Association of America. 
He is systems supervisor for Deep Rock > Robert H. Scholl has been elected vice 
Oil Corporation. president, director and member of the 













































STRAIGHT-IN 
SUCTION 


CENTRIFUGAL PUMPS 


THAT PRIME |! 


For Handling Petroleum or Industrial Liquids VERTICAL 


Gorman-Rupp Pumps are designed with ad- 
vanced engineering know-how applied to meet 
the practical everyday needs of the pump user. 
Verticals for small spaces, gear driven for 
power take-off, pedestal mounts for customer's 
power — or complete units, engine or motor 
driven. Every Gorman-Rupp pump is fully 
guaranteed. 

The Straight-in Suction and no Check Valve 
means: Safety — Dependability — Economy — 
Better Performance. 





ENGINE 


Request Bulletin “CENTRIFUGAL PUMPS THAT PRIME” is DRIVEN 


~ 
; 


| ELECT. MOTOR DRIVEN 
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dent of the Tulsa Chapter of the Systems R. H. Scholl H. G. Mangelsdorf E. B. Paust 


executive committee of Esso Standard Oj] 
Company. Harold G. Mangelsdorf was 
named director of Esso. Scholl will be 
succeeded as general counsel by Einar B, 
Paust who has been associate general 
counsel since 1951. Mangelsdorff who was 
named general manager of manufacturing 
in 1953 will retain that position. 

Scholl joined the company in 1937. He 
is a graduate of Princeton University and 
Columbia Law School. A_ graduate of 
Kansas State College and MIT. Mangels- 
dorff began with the company in 1934 at 
the Baton Rouge, Louisiana, refinery, 
Paust joined Esso in 1945. He is a gradu- 
ate of Columbia University and Columbia 
Law School. 


> I. C. (Cleve) Huff, Jr., has been named 
executive manager of the Independent 
Petroleum Association of America. He 
succeeds C. E. Buchner who is retiring. 
Huff joined the association in 1941 asa 
field representative. He was named assist- 
ant executive manager in 1952. Huff was 
office manager of Cree and Hoover when 
he joined IPAA. 





L. P. Bristol 


» Louis P. Bristol has been elected presi- 
dent of the Murphy Oil Company of Ok- 
lahoma, Inc. The company is an affiliate 
of Murphy Oil Company of Pennsylvania 
and operates in Texas. Bristol, former 
vice president of the company, has been 
with the Murphy interests for more than 
30 years. He is graduate of Yale Univ- 
sity. Bristol is the first president of a 
Murphy company that has not been a 
member of the Murphy family. 


> Elmer H. (Buck) Weaver, Union Oil 
Company purchasing manager, has been 
awarded the Shipman Gold Medal, high- 
est award which the National Association 
of Purchasing Agents can bestow on any 
of its members. He received the medal 
for his outstanding contributions to the 
advancement of the purchasing profession. 
Weaver is now on temporary assignment 
with the Office of Defense Mobilization. 
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PETROLEUM ENGINEER]. 
Core Evaluation 
Foreign Employment | 


For work in Petroleum laboratory 
supervising technicians engaged in 
determining porosities, permea- 
bilities and fluid saturation on core 
material from Arabian reservoirs. 
Personal performance of special 
core work involving low range | | 
permeability determinations by 
liquid and gases, core resistivity 
work, capillary pressure determi- 
nation and possibly relative per- 
meability and water flood studies. 

Degree in chemical engineering, 
physics, or basic engineering with | | 
specific experience in core analysis | | 
and evaluation required. 

Write giving full particulars re- | | 
garding personal history and work 
experience. Please include tele- | | 
phone number. 


Recruiting Supervisor | 
Box 34 


Arabian American Oil Company | | 
505 Park Avenue 
New York 22, New York 











PETROLEUM ENGINEERS 


Major oil company in South | | 
America has varied positions for | 
single graduate engineers. Must | | 
have minimum one year each pro- 
duction and engineering experi- 
ence. Reply giving full details — | | 
age, experience, college, military 
status, etc. Write Box 115, care | | 
The Petroleum Engineer, P. O. | | 
Box 1589, Dallas, Texas. | 











WANTED: Applicant with oil | 
industry and/or engineering back- | 
gtound, for interesting positions | 
with nation-wide organization. | 
Openings including sales contact, | 
and/or writing, plus Market Re- | 
search. Salary and/or commission | 
based on experience. Replies held 
confidential. 


Please write and send resume to: 
Dept. LT, Box 1589, Dallas, Texas 
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> Walter W. Fleming, retired vice presi- 
dent and director of the Ohio Oil Com- 
pany, died at his home May 28, 1954. He 
was in charge of the company’s Mid-Con- 
tinent operations when he retired. A grad- 
uate of Rensselaer Polytechnic Institute, 
Fleming had been with Ohio since 1910. 


> Cyrus C. Robbins, petroleum engineer 
for the Sunray Oil Company, died re- 
cently in Tulsa, Oklahoma. He attended 
Beloit College and the Wisconsin Institute 
of Technology. Robbins was formerly with 
Carter Oil Company before joining 
Sunray. 


> Harry Hines, oil operator, died in a 
Dallas hospital on May 28, 1954. Hines 
entered the oil business when in Okla- 
homa in 1916. At the time of his death 
Hines was operating in five states. Hines 
was a former Texas Highway Commis- 
sion chairman for whom Harry Hines 
Boulevard was named. He was a prom- 
inent figure in church and civic affairs. 
Hines was a councillor board member of 
the API and a director of the Mid-Con- 
tinent Oil and Gas Association. 


> William A. Aggas died recently in a 
hospital in Okmulgee, Oklahoma. He was 
owner of the Aggas Drilling Company and 
had been active in drilling operations in 
several Oklahoma counties. He was a 
member of the IPAA. 


>» Willis G. Green, senior chemical engi- 
neer for the General Petroleum Corpora- 
tion, died Sunday, Mav 24, 1954. He was 
chairman of General Petroleum’s air pol- 
lution problems Committee. A graduate of 
Whittier College, Green had been with 
General Petroleum since 1936. 


> Kenneth F. Cooper, retired senior vice 
president of American Cyanamid Com- 
panv, died suddenly at the Cooper Farm 
in Pine Plains, New York, on Sunday, 
Mav 23. A eraduate of Leland Stanford 
University, Cooper joined the company in 
1907. He was elected to the board of direc- 
tors and became a vice president in 1916. 
Cooper held these offices until his retire- 
ment in 1947, 


> Robert F. Hays, independent oil opera- 
tor of Kerrville and San Antonio, Texas, 
died at his home in Kerrville on June 8, 
1954. He was credited with drilling the 
first Scurry well in West Texas. 


> William B. Armstrong, district geolo- 
gist for Ohio Oil Company, died June 2, 
1954, in Ardmore, Oklahoma. He had 
been with Ohio for eight years. 


>» Robert G. Martin, retired Deep Rock 
Oil Company purchasing agent, died re- 
cently at his home in Tulsa, Oklahoma. 
He had been with Deep Rock 31 years 
before he retired in 1949. 


>» Francis W. Little, assistant to area man- 
ager, central midwest area of U. S. Steel’s 
Oil Well Supply Division, died suddenly 
at his Dallas, Texas, home April 21, 1954. 
Little had been with Oilwell for 25 years. 
He was district manager at Houston, 
Texas, prior to being transferred to Dallas 
in 1951. 


> William H. Whittekin, retired vice presi- 
dent of Oilwell died April 10, 1954. as a 
result of an automobile accident. Whitte- 
kin had been with the company for 30 
years, 12 as vice president. He had worked 
in several states before coming to Dallas. 
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| The Quick, Easy Way to | 
Remove an Object from 
a Shaft! 


The Improved Hydraulic 


PULLEY PULLER 


For Removing Pulleys, Wheels, 
Gears, Couplings, Sheaves, etc. 


One man can do it in minutes — 
even if objects are stuck fast. No 
crowbars, sledges or blowtorches. No 
damage to equipment. Puller is ad- 
justable — easy to move — rugged. 
Hundreds being used in industry. 


@ 5-ton size on 


EE $101.75 
@ 20-ton size on 

I giiiileisctinteiseiinens $319.00 
@ 50-ton size as ~ 

ee $720.50 


F.O.B. Factory 
Write for complete 
information - Catalog 9 








INDUSTRIAL ENGINEERING EQUIPMENT CO. 


122-124 E. 4th St. Davenport, lowa 





When it comes to specifying 


BAKELITE 


VALVE DISCS 


Remember 
we make them 
Stronger, Denser, 
THE BEST 


FRANCE 


Want increased valve 
seat and disc life? Then 
specify FRANCE AS- 
BESTOS BAKELITE 
VALVE DISCS — 
stronger and denser than 
ordinary Asbestos Bake- 
lite Valve Discs; light 
...- one fifth the weight 
of steel; high fatigue 
resistance . . . imper- 
vious to the corrosive 
action of many chemi- 














cals and moisture. 

} Inquire, too, about 
FRANCE STEEL: 
VALVE DISCS that 
are highly resistant to 
wear from impact. 








| Write for 
| MAXIMUM SERVICE Complete 
for you Information 
in our NEW PLANT 







| FRANCE PACKING COMPANY 


| 9929 bUsneson AVe., PonGue.puid 12, a. 
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This unit 
makes 
light work 
of tank car 
cleaning 





$O LIGHT one man can carry it—yet it does the work of a 
whole crew, in half the time. It’s the new Oakite Fogging 
Unit, and it’s making tough tank car cleaning a simple job. 

No more brushing or scraping out—the unit does the work. 
Just suspend it in the dome of the tank, hook it up to the 
cleaning solution and steam lines. Unit automatically picks 
up the solution, mixes it with steam, turns loose a detergent- 
saturated fog that quickly penetrates and loosens moderate 
soils. A rinse through the nozzles floats the-dirt off all interior 
surfaces, leaves tanker ready for service. 

You can rent the Oakite Fogging Unit at a nominal fee. 
Just ask your Oakite Technical Service Representative, or 
write Oakite Products, Inc., 50B Rector St., New York 6, 
N. Y., for free handbook describing this, other modern Oakite 
cleaning methods. 


cyavizt? INDUSTRIAg Cle, 
4 





BOOKS 





OAKITE 


ct. 
Tep av 
‘ALS » metnoos * ** 


Technical Service Representatives in Principal Cities of U.S. and Canada 
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> Petroleum Information’s 24th Annual Resume of Rocky Moun. 
tain Activities, published by Petroleum Information, Denver, 
Colorado. Price, $10. 


Oil production in Rocky Mountain states was 30,000,000 bbj 
greater in 1953 than in any previous year. 

Total drilling in the 11-state region increased by more than 45 
per cent over 1952. 

Forty-seven more discoveries were made in 1953 than in the 
preceding year. 

Total expenditures for exploration and development in the 
region amounted to well over half a billion dollars. 

These are just a few of the outstanding facts of 1953 operations 
by the oil industry in the Rocky Mountain region. The entire story 
is told in this book, which is designed both as an immediate re- 
capitulation of the year covered, and as an annually revised refer- 
ence volume. 

Development during 1953 is completely covered in concise 
fashion. All the wells drilled in the region during 1953 are listed, 
Discoveries are listed, with a discovery well report on each suc- 
cessful wildcat in a separate section. A portion of the log is repro- 
duced for each discovery. 

Statistical tables, graphs, and charts, many of them in two colors 
offer a quick reference on every phas of industry operations in the 
Rockies. Statistical presentations are broken down by states, and 
include production figures, development and exploratory drilling, 
listed separately; a summary of estimated industry expenditures in 
the region during 1953, and a statistical review of rotary activity 
in the various states, among other important and useful summaries, 

The book is available at $10.00 per copy from the companv’s 
Offices in Denver, Casper, Wyoming, Billings, Montana, and Bis- 
marck, North Dakota. 


> Metals and How to Weld Them, 7. B. Jefferson and Gorham 
Woods, Published by The James F. Lincoln Arc Welding Founda- 
tion, Cleveland 17, Ohio. Price $2, U. S., and $2.50 elsewhere. 
Pages, 315. 


This is a combination text and reference book to give users of 
welding a practical work knowledge and source of information for 
designing and making better welds at lower cost. The first 6 chap- 
ters are devoted to elementary discussion of metals, their me- 
chanical and physical properties, and uses. Fundamentals of 
metallurgy and their significance in heat treating and welding are 
explained. This information is then related to correct welding 
procedures for steels. cast iron, nonferrous materials, and hard- 
facing. 


> History of American Industrial Science, Courtney R. Hall, Li- 
brary Publishers, 8 West 40th Street, New York 18, New York. 
Price, $4.95. Pages, 453. 

Ample attention has been given to the historic development of 
industry although much new industry material has been used. This 
information was provided by 60 leading corporations in America 
thus giving an up to date and integregated approach unlike the 
usual volume on industrial history. 


> Chambers’ Shorter Six-figure Mathematical Tables, L. J. 
Comrie, Chemical Publishing Company Inc., New York. Price, 
$6.50. Pages, 387. 

This book includes trigonometrical functions of angles in de- 
grees, etc., logarithms of these functions, circular functions, ex- 
ponential and hyperbolic functions, natural logarithms, inverse 
circular and hyperbolic functions, powers roots, reciprocals, and 
numerous other data of importance to the mathematical calculator. 
Trigonometric function logarithms include tangent, sine and co- 
sine, and cotangent values. Trivonometric functions include all six 
values. Exponential and hvperbolic functions include x, e*, e~: 
sinh x, cosh x, tanh x, and coth x. 


> Laboratory Instruments: Their Design and Application, A. 
Elliott and J. Home Dickson, Chemical Publishing Company, 
New York. Price, $7.50. Pages, 414. 

This volume is authored by practical and long-experienced men 
in the instruments field. It begins by discussing in a scientific and 
practical manner the accuracy that may be expected in machining 
materials for instrument making; properties of materials, casting 
and joining metals, making drawings, sensitivity of and errors In 
instruments, glass and its working, lenses mirrors. prisms, optical 
instuments, photography, and several other subjects of major 
importance to this subject. Many explanatory drawings and muc 
tabular data are included in the work. 
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FISHER 
GOVERNOR Ci 


5 OW 


TYPE 95 


Large Capacity 
SERIES 95 


PRESSURE 
REGULATOR 


For steam, air, gas, oil, water or other fluid. 
Sizes V4", ¥e", V2", %”, 1”. Outlet pressures 
from 2 to 30 psi; 15 to 150 psi. Easily installed— 
no external control lines. 














Bulletin C-95 illustrates and describes new 
internal construction features which give higher 
capacity and close regulation. Write for your 
copy today. 


FISHE GOVERNOR 
COMPANY 
MARSHALLTOWN, IOWA 


LEADS THE INDUSTRY IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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LAUGH with BARNEY 


A blonde and a brunette were discuss- 
ing a young man who had a reputation 
for being a wolf. 

“I went for a moonlight swim with 
him,” the blonde explained, “and I found 
him to be a perfect gentleman.” 

“Yes,” answered the brunette, “he bores 
me, too.” 

7 Y 7 


The Kentucky Colonel always closed 
his eyes when he took a drink. One day 
someone asked him why, and he ex- 
plained: “The sight of good likkah always 
makes mah mouth watah, and Ah don’t 
want to dilute mah drink!” 

7. ¢ # 

A woman, says Floote Kelly, is a per- 
son who can spot a blonde hair on her 
husband’s coat at 10 feet but can’t see 
a fire plug when she parks. 

7 7 7 


Maw had her foot caught in the rail- 
road crossing. The train was whistling up 
around the bend. Said Maw to Paw: “I’d 
appreciate effen you could unlatch my 
foot, Paw.” 

“Can't, Maw.” 

“Why can’t you, Paw?” 

“Ifn I stooped over that fer, my hat 
’ud fall offen my haid and the train ’ud 
run over it. Awful sorry, Maw.” 

7 r 7 

“My dear, I wish you would wear a 
gown in the second act that is not so 
daringly cut.” 

Actress: But that is the latest style. 

Stage Manager: That may be true, but 
when your husband says, “Woman, you 
are hiding something from me,” the audi- 
ence can’t figure out what he means. 


Saleslady (showing lingerie to a man): 
“This is the only place you can touch 
these for anything near the price.” 


7 7 7 

Bootblack: Shine your shoes, mister?” 

Dealer: No. 

Bootblack: Shine ’°em so you can see 
your face? 

Dealer: No. 

Bootblack: Don’t blame you. 

7 7 7 

A parson had occasion to reprove a 
small boy for swearing. “If you must say 
something just say ‘Brother’!” he said. 
“Your father doesn’t swear, does he?” 

“Oh, no sir.” 

“Well, then if he were working in the 
garden and suddenly stepped backward on 
a rake which flew up and hit him from 
behind, what would he say?” 

“He’d say: ‘You’re back early, dear!’” 

7 v v 

The church service was proceeding 
successfully when an attractive young 
widow who was seated in the balcony, 
became so excited that she leaned out 
too far and fell over the railing. Her 
dress caught in the chandelier and she 
was suspended in mid-air. 

The minister noticed -her undignified 
position and thundered to his congrega- 
tion, “Any person who turns to look will 
be stricken stone blind.” 

The man at the end of the first row 
turned to his companion, “I’m going to 
risk one eye, Ed.” 

7 7 7 

A driller was consulting a psychiatrist. 
Among other questions, the doctor asked: 
“Are you troubled by improper thoughts?” 

“Why no,” answered the patient. “To 
tell the truth, doctor, I rather enjoy them.” 











“The Neutron Curve indicates FLuIp/" 
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He: Drinking and love-making are the 
pastimes of fools. 

She: I suppose you're the intellectugj 
type? 

He: O, no, I’m the biggest fool yoy 
ever saw. 

v 7 5 

There was a sad accident one day jp 
the heart of the Ozark Mountains, 4 
farmer’s mule kicked his mother-in-ay 
to death. A tremendous crowd turned 
out for the funeral, but it was made 
almost entirely of men. The minister 
commented, “This old lady must haye 
been mighty popular because so 
people will leave their work to come to 
her funeral.” 

“They’re not here for the funeral,” said 
the surprised farmer. “They’re here to 
buy the mule.” 


v 7 7 

Two colored gals met on the street, 
The first one said: “Gal, is yow 
expecting?” 

“I sho’ is,” replied the other. 

“Is yo’ married?” queried the first. 

“T sho’ is,” was the answer. 

“Lawsy, that sho’ is convenient, ain't 
it?” commented the first. 


7 7 v 
“Morning, Mandy Lee.” 
“Morning, Deacon.” 
“Your mama home?” 
“Yeah, Deacon, she’s home.” 
“Your papa home?” 
“Yeah, Deacon, he’s home.” 
“Well, Mandy Lee, just tell your folks 
howdy.” 


7 7 y 


The judge looked down at the sweet 
young thing. “You claim that the defend- 
ant stole your money from your stock- 
ing?” he asked. 

“That’s right, your honor,” she 
answered. 

“Well, why didn’t you resist?” the 
judge asked. 

The girl blushed and lowered her eyes. 
“T didn’t know he was after my money, 
your honor,” she answered. 

7 5 v 


The newlyweds had been married the 
day before and this was their first break- 
fast together. Shyly, the bride spoke, 
“Darling, I have a confession to make. 
I should have told you before, I suffer 
from asthma.” 

“Thank Heavens,” cried the groom. 
“And all the time I thought you were 
hissing me.” 

7 5 7 
Pi Do you pet with the lights on or 
off? 

She: Yes. 

7 7 7 

Young man to his girl: I’ve never seen 
such dreamy eyes. 

Girl: You've never stayed so late before. 

7 7 7 


A pair of city vacationers were hiking 
through the Kentucky hill country when 
they passed a shack whose rickety porch 
held the recumbent forms of two lanky 
menfolk. As they watched, a woman 
emerged from the open door, battered 
bucket in hand. She proceeded to douse 
the two men with water. They didn't 
budge. Looking up, and noticing the two 
frankly staring outlanders, she voiced 
this explanation: 

“Keeps th’ flies off’n ’em.” 

v v v 

A girl standing on the street corner 
and wearing a low cut V-neck sweater, 
was approached by a “wolf.” 

He asked: “Is that V for Victory?” 

“No, that’s for Virtue,” she answered, 
“but it’s an old sweater.” 
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For panel mounting with 
double female connections. 


For panel mounting with 
male inlet; female outlet. 


Panel mounted in seconds § 


Did you know that the best needle valve is also best for panel mounting? 

Look at the valves above . . . specifically designed for panel mounting. 
No holding fixtures are needed. Simply remove the packing nut and one 
of the holding nuts; slip the stem through the panel opening and re- 


assemble. The valve handle is packed separately to speed up the job — 
literally done in seconds. 

You get a neater installation at lower cost... just one more proof that 
we have thought of everything in the Marsh 1900 series. Note the 
unduplicated features opposite. Ask for Needle Valve Catalog covering 
all details. 


MARSH INSTRUMENT CO., Sales affiliate of Jas. P. Marsh Corporation 
Dept. M, Skokie, Ill. 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


MARSH Zz 


Lilies 





Mf 


there 





Standard globe Standard globe Standard angle Standard angle . 


Pattern with double pattern with male pattern with double pattern with male 
female connections. 
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inlet; female outlet female connections. inlet; female outlet 










A quick, trim panel mounting 
with a twist of a wrench. 


























MARSH 


The ultimate in 
Needle Throttling Valves 


All Marsh Needle Valves— for both 
panel and standard mounting — 
share these features that are com- 
bined in no other valves. 


@ Maximum working pressure: 10,000 
psi — for water, oil, or gas. Equally 
effective in lower pressure ranges. 


@ One piece. Body and stem-guide are 
fused into one piece by Marsh “Con- 
oweld” process. No danger of stem 
leaking or blowing out. 


@ Precision machined and ground stem 
—of 416 stainless steel. Easier to 
operate at higher pressures. 


@ Finer regulation—provided by long 
fine stem threads which also give 
added strength. 


@ Machined from heavy bar stock— 
Both body and stem-guide. Sturdiest 
basic construction known. 





® Deep “Marpak” packing—longer 
lasting; easier to renew. 


@ Deep throats and thread chambers 
—for tight make-up of piping. 


@ Handsome appearance— Electro 
zinc plated body, set off by sturdy 
malleable iron handle finished in 
heavy, attractive, yellow baked 
enamel. 


® Clear markings. Bodies marked in 
accordance with M.S.S. regulations 
showing size, material, service sym- 
bol, maximum pressure. 


The standard series is shown 
opposite. 










Floorstand equipped with Motor Unit . . . control panel, 
motor, limit switch and push button station. 


Chapman Motor Units have fewer compo- 
nents than any other units, providing 
greater dependability, much lower main- 
tenance costs. 


There are only two pinions and two 
gears in the motor reduction train: drift is 
eliminated and lash is negligible. Your 
valves seat tight, but not too tight. Opera- 
tion is 4/ways smooth and trouble-free. 

You can mount the Chapman Motor Unit 
in any position, at any anglé required. The 
rugged stub-tooth gears require no grease 
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CHAPMAN’S 
MOTOR UNIT 


for Valves, Floorstands 
and Sluice Gates 








Simple, durable mechanism of Chapman's Motor Unit. 


Handwheel remains stationary during motor operation. 


or oil bath... yet run smoothly, quietly, 


with minimum wear. 


Weatherproof and steam tight, Chap- 
man’s floorstand units are shipped com- 
pletely wired, ready to connect to your 
power leads, for easy, rapid installation. 
This modern motor unit is dependable and 
economical. Send for new catalog No. 51. 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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DRILLING HYDRAULICS 


PRESSURE LOSSES IN THE HYDRAULIC 
CIRCULATING SYSTEM OF ROTARY DRILLING RIGS 


The principal elements that make up the total pressure 


loss in the rotary drilling rig circulating system are as . 


follows: 


|. Friction losses through the inside of the drill stem. 
These losses are principally comprised of pressure 
drop through the following: 
(a) Tool joint bore. 
(b) Drill pipe bore. 
(c) Drill collar bore. 7 


2. Pressure drop across the bit nozzles. 


3. Friction losses due to fluid return through the annu- 
lus. These losses are principally comprised of pres- 
sure drop through the annular space between the 
well bore and the following: 

(a) Drill collar OD. 
(b) Tool joint OD. 
(c) Drill pipe OD. 

4. Friction losses through the surface connections in- 
cluding flow lines from the pumps, standpipe, hose, 
swivel, kelly, etc. 


Very little information based on actual test data is pres- 
ently available on the breakdown of the total pressure 
losses in the circulating system into these elements. Theo- 
retical calculations of these various losses will only be ap- 


proximations in view of the many assumptions that mus! 


he made in the absence of such experimental data. 


On the basis of studies made by several investigators, 
however, it appears that these calculated pressure losses 
are sufficiently accurate for comparing the relative pres- 
sure losses for different sizes and types of drill stem and 
that they can be useful in determining the most hydrau- 
lically efficient drill stem for use under any given condi- 


tions. 


The purpose of this discussion is to give some formulae 
by which these losses may be calculated and to explain 
briefly their limitations. Only turbulent flow is considered 


because: 


(a) The fluid velocities through the inside of the dril! 
stem and through the bit nozzles are ordinarily well within 
the range of turbulent flow. 


(b) Although the fluid velocities in the annulus are 
sometimes within the range of viscous flow, thus introduc- 
ing inaccuracies in the calculated losses, they are believed 
to have relatively small effect considering that the values 
obtained are to be used primarily for comparative pur- 
poses. 


Following are the suggested formulae for calculating 


these losses. 


FRICTION LOSSES THROUGH THE INSIDE OF THE DRILL STEM 


_ 000061 p LG** 


P D-86 


(Turbulent Flow) 





Where: 
P = pressure loss in pounds per square inch in length 
L of inside diameter D. 
density of fluid in pounds per gallon. 


p — 
L = length in feet (of inside diameter D). 
G = rate of fluid circulation—gallons per min. 
D = bore diameter in inches. 
Assuming: 


Turbulent viscosity = 3 centipoises. 


cS -.14 
Friction factor {* = .0378 (=) 
*Note: This friction factor applies for Reynolds number 
range from 60,00 to 300,000 and covers the range of 
circulation rate ordinarily used through the drill 


stem. 


“When range 2 drill pipe is used, each 1000 ft of drill 
stem should be considered as consisting of approximately | 
67 ft of tool joint bore and 933 ft of pipe bore, except in 
the case of API regular tool joints which should be con- 
sidered to consist of approximately 3314 ft of tool joint 
bore, 3314 ft of pipe upset bore and 933 ft of pipe bore.” | 


No allowance has been made for energy losses that oc- 
cur at each change in area of the flow stream. Little or no | 
losses due to these factors occur in the case of interna! 
flush type drill stem, the losses will be small in the case of 
constructions closely approaching the internal flush’ de- | 
sign such as Xtra Hole or Full Hole types; only in cases 
of very small bore tool joints are these losses appreciable. 


This formula was derived from one used by R. J. S. 
Pigott for turbulent flow in circular pipes. The computed 
values obtained check very closely with published data 
based on actual tests with 414” and 5” drill pipe sizes.” 
































For UNINTERRUPTED Their record will tell you why. 
On a large number of water flood 
projects throughout the country, 


+] © 
water flooding service |: P= =: in 


continuous operation at high pressure 


... Critical “musts” in this form of 





2 e 
oc oe If will pay you secondary recovery. Operators have 
found them not only dependable, 
e 
fo use Aldrich but also highly efficient. 
& | . . 
Direct Flow Pumps For water flooding Aldrich can supply 





you with a pump to meet any volume 


or pressure requirements you may 



















have. Aldrich Pumps range from a 
3”-50 hp triplex, through 5” triplex 
and multiplex, to the 6” series ranging 


up to 900 hp. 


Get in touch with your nearest Aldrich 


Representative ... or write us directly. 





Data sheets are always available 


upon request. 





Pron Second 


. Two Aldrich Direct Flow Pumps on the job on water flood operations. At left is Z ? 
a Aldrich 5" stroke motor-driven Quintuplex Pump used for pumping salt — 
"water at the Osage #2 property of Winona Oil Company, Flat Rock, Okla. On 
__ the right is an installation at Skiles Oil Company, Mt. Carmel, Ull., where a 
“similar Aldrich unit pumps fresh water at 120 gpm against 1450 psi. . 
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PUR” COMPANY | ... Ouginalors of the 


» 





red 
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' ¢ Of\g, 
26 PINE STREET e ALLENTOWN, PENNSYLVANIA | Direct Bow Pump 
Representatives: Bushnell Controls & Equipment Co., Inc., 5137 West Jefferson Blvd., Los Angeles 16, Calif. « Cross Pump & Equipment Co., P.O. Box 889, Charleston 23, W. Va. « Lloyd T. 
Gibbs Co., 1021 Petroleum Bidg., Tulsa 3, Okla. e R. B. Moore Supply Co., Bolivar, N. Y. e Walter Norris Engineering Co., Civic Opera Bidg., 20 North Wacker Drive, Chicago 6, Ill. « Power 
Specialty Co., P.O. Box 6365, 2000 Kipling Street, Houston 6, Texas; The Suburban Bldg., Room 204, 5526 Dyer Street, Dallas 6, Texas e B. G. Harmon Service & Equipment Co., P.O. Box 309 
(Farm Bureau Bidg.), Carmi, III. ¢ Stearns-Roger Manufacturing Co., 1720 California Street, Denver 2, Colo. Export: Petroleum Machinery Corporation, 30 Rockefeller Plaza, New York 20, N.Y. 
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DRILLING HYDRAULICS 


PRESSURE DROP ACROSS THE ROCK BIT NOZZLE 


___G’p 
~ 12031 A? C? 


Where: 


(Turbulent Flow) 


P = pressure drop across bit nozzle in lbs per sq in. 
G = rate of fluid circulation in gallons per min. 

A = nozzle area in square inches. 

C = orifice coefficient. 


p = density of fluid in pounds per gallon. 


FRICTION LOSSES DUE TO FLUID RETURN THROUGH THE ANNULUS 





.000086 p LG? Assuming: 
Turbulent Fl 
dies (D,—D,) (D?,—D?,)? acini Turbulent viscosity = 3 centipoises. 
Where: Friction factor f = .053 based upon fully rough passages 


such as open hole. 
This formula was derived from one used by R. J. S. 
Pigott for turbulent flow through shapes other than the 
inside of circular pipes.? 


P = pressure loss in pounds per sq in. in length L of 
annulus (diameters D, — D,). 
p = density of fluid in pounds per gallon. 


A, ae Seng oF See of came of Gemma Bi, —~B,. lus length should be considered as consisting of approxi- 


mately 50 feet of annulus between the well bore and the 
tool joint outside diameter and 950 feet of annulus length 
between the well bore and the drill pipe outside diameter. 


G = rate of fluid circulation in gallons per min. 
D, = minor annulus diameter. 


D, = major annulus diameter. 


FRICTION LOSSES THROUGH THE SURFACE CONNECTIONS 


The same formula may be used for calculating these 
losses as is used in calculating the losses through the in- 
side of the drill stem, due allowance being made for addi- 
tional losses due to bends, elbows, or other pipe fittings 
used in these lines. Standard handbooks give length of 
straight pipe equivalent to various types of fittings. The 
friction losses in the surface connections for four common 
combinations of equipment are included in this section. 


Following are curves prepared on basis of the foregoing 
formulae giving the pressure losses through the different 
elements of the circulating system within the range of cir- 
culating rates in general use. 

It must be borne in mind that pressure losses for each 


When range 2 drill pipe is used, each 1000 feet of annu- 


of the different elements listed above must be added to- | 


gether to arrive at a total pressure loss for the whole sys- 
tem. 
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1. “Mud Flow in Drilling,” by R. J. S. Pigott, A.P.1. 
Drilling and Production Practices, 1941, pp. 91-103. 
2. “The Relation of Nozzle Fluid Velocity to Rate of Pene- 
tration With Drag Type Rotary Bits,” by J. P. Nolley, 
George E. Cannon and Douglas Ragland, Oil and Gas 
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Oil Field Construction, Wewoka, Oklahoma. 


- New Life fo: 
- Livingston No.8 


RAPID LEVELING OF A DRILLING SITE is accomplished by this INTERNATIONAL TD-14A crawler tractor, owned by H.S. and B: 


INTERNATIONAL TD-14A Helps Reclaim Damaged Well 


When the pipe went bad on City Service Company’s 
Livingston Number 8 well in the field outside of Semi- 
nole, Oklahoma, company engineers decided there was 
nothing to do but shut down operations and redrill. 


Toughest part of the job was leveling and digging 
pits at the new drilling location. Although the hilltop 
site was dotted with big, deep concrete footings from 
the previous well, the INTERNATIONAL TD-14A crawler 
tractor owned by H. S. and B. Oil Field Construction 
leveled the area, rooted out the old footings and dug 
pits on the 200-square foot area in less than four days. 


Like Hayes Streater, a partner in H. S. and B. Oil 
Field Construction, says: 


‘‘There’s just no better oil field tractor than the 


INTERNATIONAL TD-14A. If a pit can be dug, a TD- 
14Awilldoit.In fact, wecan dig pits withstraight 
up ends that other crawlers can’t get out of. 


‘And another thing: There’s no crawler in the 
same horsepower field that can match the TD-14A 
for low cost maintenance and operation.”’ 


Your INTERNATIONAL Industrial Power Distributor 
will arrange a demonstration of any of the seven great 
crawler tractors in the INTERNATIONAL Industrial 
Power line. 


A call to him today will put more profit in any earth- 
moving job you tackle tomorrow. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1. ILL. 








cr 





MAKES EVERY LOAD A PAYLOAD 


& 
THLE Le Ie 


INTERNATIONAL 
HARVESTER 


For every move in Earthmoving 


fon rece 


See INTERNATIONAL 
“‘Job-Phased” equipment 






..-ON. RUBBER 
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* Phased - Equipment — machines designed and built to 
handle each major phase of earthmoving most efficiently 
and economically. 
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[ "THEORETICAL FILLING: Loss RATES FOR STORAGE TANKS AND PRESSURE VESSELS 
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th- The magnitude of the filling loss from an atmospheric storage tank Entering the chart from the top at 5.2 lb., thence downward to the 
may vary greatly depending upon the manner in which the tank is curve for zero gauge pressure, the corresponding rate of loss is 0.16 
operated If, for example, a tank, after standing full for some time percent of the throughput 
could be emptied quickly and then refiiled immediately before any 
appreciable amount of vaporization could occur at the liquid surface, Loss tor one filling = $0,000 x 0.0016 = 128 bbl. = 5376 gal. 

ILL. the gas displaced through the roof vent would be almost pure air and 
the filling loss would be negligible. Most storage tanks, however, are The amount of filling loss from a pressure vessel will depend to a 
emptied at a rate which allows the vapor space plenty of time to certain extent upon the rate at which the product is pumped in. The 
become saturated before refilling occurs. In this case a tank volume curves in the chart are based on the assumpticn that the pumping 
of saturated vapor is lost during each filling. In special cases where rate is sufficiently low to allow vapor to be reabsorbed at the liquid 
the velocity of the incoming liquid is so great as to cause turbulence surface as filling proceeds. If the pumping loss is very high. the 
and resultant vaporization, the loss during filling may greatly exceed percent of filling loss may be yreater than the theoretica! values ob- 
the loss due to straight displacement of saturated vapor. tained from the chart. The curves are also based on the assumption 

I ti fil \ t oil id thet th that the vessel is emptied and then refilled in one continuous opera- 
_In estimating filling losses, most oil companies consider that the tion, which mey or may not be true under actual operating conditions. 
air-vapor mixture in the vapor space is in equ‘librium with the liquid. It withd I é . ce nae 
and that a volume of air and vapor equal to the volume of the in- wit. rawals and subsequent refillings are made in small increments 
coming liquid is displaced during each filling. The loss calculated on representing only a fraction of the vessel’s total capacity, the filling 
this basis and expressed in percent of tank throughput may be obtained loss will be zero. Consequently, the actual operating conditions must 
from the uppermost curve. be considered and the values obtained from the chart must be ad- 
Example: What loss occurs during one filling of an 80,000 bbl. tank justed accordingly to arrive at a reasonable estimate of the filling 

assuming that the air-vapor mixture.is in equilibrium with liquid loss for a particular pressure vessel. 
having a vapor pressure of 5.2 lb. per sq. abs. at tank liquid tem- 
perature? Arrows show only direction through chart. 

“ —Chart by Chuago Bridge and Iron Company, 1942. 
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CLEAVER-BROOKS EVAPORATOR 


produces fresh water—uniformly pure—for off-s 

drilling mud make-up, or drinking—at a cost as 

low as 4 cents a barrel— automatically — 

dependably —with a minimum of maintenance or attention. 





— 


WAUKESHA 180-DLC DIESEL powering evaporator 
shown is a 4-cylinder, 4-cycle engine, 3'-in. x 3%-in., 
144 cu. in. displ., maximum hp 45 at 2400 rpm. It's a 
smooth, clean Diesel with lively pick-up and quick re- 
sponse, shock-free operation and high fuel economy. 
Send for Bulletin 1626. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. > NEW YORK + TULSA + LOS ANGELES 
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The full pipe area of AC fF Cylindrical QC f Valves stop erosion 
Plug Valves guarantees smooth flow of ; from solids in suspension in 
viscous lading, such as found in this INDUSTRIAL PROCESSING. 
ROOFING ASPHALT PLANT. Since the This company has. purchased 
Valve has equivalent area to the pipe, QC f Valves since 1937. 
there is no retarding .of the free flow of 

material. 


The knife-edge action of the Q C f Cylindri- Because of their quick quarter-turn shut-off, 
cal Plug easily shears obstructions found in QC f Cylindrical Plug Valves are important 
SEWAGE TREATMENT PLANTS. This action in NATURAL GAS INSTALLATIONS. This al- 
clears stoppages ...allows for steady flow. lows immediate control of flow. Now TEFLON* 
GASKETS provide even greater dependability 
against head leakage. *TEFLON IS A DUPONT PRODUCT 


ee 
Me PTTee ey 


PLUG VALVES 


Write for desc riptive Catalog 4-PE to A C F 
Representatives in 50 Principal Cities iiaoeites Incorporated, Valve Division, 1501 
E. Ferry Avenue, Detroit 11, Michigan 


To obtain more information on products advertised see page E-43 THE PETROLEUM ENGINEER, July, 1954 
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UNIVERSAL CONVERSION FACTORS 





CUBIC METER (Continued) 7,645.5945.... .. deciliters 
28 37798 bushels (U.S.) dry 46,656. . cubic inches 
27 .49582 bushels (Imperial) dry 76,455 .945 centiliters 
35 314445 cubic feet 764,559.45... .. milliliters 
83.70688................ cubic spans 764,559 .45.............. cubic centimeters 
ee .... dekaliters 764,559,450. 22... ..  ¢ubie millimeters 
113.51120...... ... pecks 25,852 .79808 ... ounces (fluid) 
122 .83316 cubic links 206,820.85509........... drams (fluid) 
264.17762............... gallons (U.S.) liquid 24.5457................. sacks of cement (set) 
227 .026407 ....+. gallons (U.S.) dry 1,683 45. ........ pounds of water @ 60° F. 
i ee gallons (Imperial) 1,736.10................ pounds of salt water 
956 .34894............... cubic hands 1,944 ae i pounds of salt water @ 60° F. and 

liters 1.155 specific gravity 
cubic decimeters 13,217 .634 pounds of steel of 7.851 speci‘c 
1,056 .71088 quarts (liquid) gravity 
908 . 10299 quarts (dry) CUBIC YARD PER DAY — 
2,113 .42176 pints (liquid) esas kilolit — 
1,816. 19834 pints (dry) pers: ete ae 
, ele aes 031857................  kiloliters per hour 

— Fo ee) 00053095 kiloliters per minute 
re deciliters a 


61,022.93879............ cubic inches aa gente. postmen ween 
ee ....  Centiliters Beet a ? 
1,000,000 alii, : cubic meters per hour 
a. - cil ial .. cubic meters per minute 
anger .0000088491............ cubic meters per second 
cubic millimeters 0 ediawel ies 
2,204.62................ pounds of water @ 39° F. 041666... pitty 4 tha eciarstaeal tl 
2201 82700... pounds of water @ 60° F. So 
4 Oe ee ee ae é eC 
.000011574.............  eubie yards per second 








pounds of salt water @ 60° F. 
and 1. 155 specific gravity 2 

32.10396................ sacks cement (set) a 8 ~~ nt Bt 
33,813 .54487............ ounces (fluid) 0033305 ahha sae iit se oe al 
270,506 .35839 .. drams (fluid on “tess : 


(00055659............. barrels per second 
CUBIC YARD = ieee hektoliters per day 


0 .00000000047509........ cubic miles 0).31857................. hektoliters per hour 
(0 .00000000076456........ cubic kilometers ci hektoliters per minute 
().000000093914.......... cubic furlongs 0 .00008849.............. hektoliters per second 
0.00000076456........... cubic hektometers 27 cubic feet per day 
0.000093914....... .. cubic chains 1.1250.................. cubic feet per hour 
0 .00076456.............. cubic dekameters (0).018750. .. cubic feet per minute 
0.0060105............... cubic rods 0).00031250.............. cubic feet per second 
0.76456... kiloliters 76 45595... . .... dekaliters per day 
cubic meters 3.18568.................  dekaliters per hour 
cubic varas (Texas) 0.053095 dekaliters per minute 
barrels 0) .00088491........... .. dekaliters per second 
hektoliters 201.97350............... gallons per day 
21.69666...............: bushels (U.S.) dry |S A et ce gallons per hour 
fee bushels (Imperial) dry (0). 14026 gallons per minute 
Pe eee cubic feet 0.0023377............... _ gallons per second 
63 .99891 ..... ¢ubie spans 168 . 18003 gallons (Imperial) per day 
fo dekaliters 7.00740................. gallons (Imperial) per hour 
86.78610................ pecks 0.11679 gallons (Imperial) per minute 
93 91329... cubic links 0.0019465............... gallons (Imperial) per second 
ye | gallons (U.S.) liquid 764 55945 liters per day 
a. es gallons (U.S.) dry 31.85676 liters per hour 
168 18003... gallons (Imperial) OP Fass ccdsceornismedan liters per minute 
731. 18592. .. .. ¢ubic hands ().0088491............... liters per second 
76455945. .. . liters 764 55945 cubic decimeters per day 
764 .55945........ cubic decimeters 31.85676................ cubic decimeters per hour 
807 .89400............... quarts (liquid) 0.53095................. cubic decimeters per minute 
694.28070............... quarts (dry) (0).0088491............... cubic decimeters per second 
1,615. 78800 pints (liquid) 807 .8940................ quarts per day 
1,388 59218 pints (dry) 3366216. . quarts per hour 
6,463 15200 gills (liquid) 0 56104 » . quarts per minute 














Compiled by Steven Gerolde, Gulf Oil Corporation 
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New Seunices from Crane 
How to Choose the Right Valve for 
Bi Each Piping Job 



















HOW TO GET Men responsible for specification, operation, and maintenance of indus- 
THESE FREE HELPS trial piping systems will get a real “‘refresher’”’ from these new Crane 
customer services. Both film and handbook deal with the common 
problems of matching up valve characteristics and specific flow control 
needs for the most efficient result. 





Easiest way: phone your 
local Crane Representa- 
tive—let him schedule a 











film showing for your Following a review of basic valve types—gate, globe, angle, and 
group and supply the check—variations in design of functional parts, and the effects on 
‘take-home’ hand- serviceability are discussed. All vital elements—disc and seating— 


books. If more con- 
venient, just drop a line 
to the address below. 


* THE BETTER QUALITY...BIGGER VALUE LINE...1N BRASS, STEEL, IRON 


\ CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


disc-stem connection, bonnet joint, stem operation, etc., are covered. 
The motion picture stimulates high interest by developing a hypothetical 
case involving strong differences of opinion on valve selection. The 
manual—intended for distribution at film showings or for independent 
use—provides a lasting reference. 









VALVES + FITTINGS © PIPE © PLUMBING « HEATING 
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Dry-Bulb and Wet-Bulb Design Summer Temperatures for Representative Foreign Cities | 
Mox.* Design} | Design | | Max.* | Designt | Design 
City Dry-bulb | Dry-bulb | Wet-bulb || City | Dry-bulb | Dry-bulb | Wet-bulb 
0 Deg F Deg F Deg F | Deg F | Deg F Deg F ) 
Adelaide, Australia. ........ 116 95 72 Manila, Philippine Is... .. . . | 101 | 92 | 80 | 
f . Aruba, Venezuela........... 98 aoe 82 Maracaibo, Venezuela.......| 102 ae Oe 
Athens, Greece............. 109 * 895 70 Melbourne, Australia.:.... . | Lil 95 re 
Bangkok, Thailand......... 106 92 83 Mexico City, Mexico........ 2 | & | 46 
Detevin, S008. ............. 96 92 80 Montevideo, Uruguay....... | 1022 | 9 | 75 
a — a 

Beirut, Lebanon............ 107 92 82 Montreal, Canada.......... | 9 | 82 | 74 
Berlin, Germany............| 100 91 70 Moscow, U.S.S.R......... 100 8 | 72 
Bogota, Colombia........... 80 78 65 New Delhi, India...........| 118 | 110 | 78 
Bombay, India............. 100 93 80 Osaka, Japan...............| 100 | 93 81 
Bucharest, Rumania... ..... 105 90 75 Ottawa, Canada............ 98 | 89 75 
Buenos Aires, Argentina.....| 103 95 75 Panama City, Panama...... 96 | 88 78 
SO eee 116 100 80 Paris, France...............| 101 95 75 
Calcutta, India............. 111 100 82 Quebec, Canada............ 97 | 82 74 
Contam, Cima. .........5.. 100 95 82 Quito, Ecuador.............| 80 | 75 65 
Capetown. So. Africa........| 107 95 75 Rio de Janeiro, Brazil....... 102 | 90 78 
Caracas, Venezucla......... 86 82 72 Se ee | 92 73 
Durban, So. Africa..........| 111 95 76 SS ae ee 91 90 80 
Guayaquil, Ecuador.........| 100 90 80 Santiago, Chile............. 9 | 90 75 
_. ._S See 96 82 72 Sao Paulo, Brazil........... ot | 90 75 
Hamilton, Bermuda.........| 95 90 78 Shanghai, China............ 101 | (95 82 
Havana, Cuba........ .....{| 100 90 80 Singapore, Malaya.......... 97 | 90 78 
Honolulu, Hawaii...........| 90 85 75 Stockholm, Sweden. ........ 92 | 8 68 
Istanbul, Turkey........... 100 93 73 Sydney, Australia...........| 109 | 90 72 
Jerusalem, Jordan. .... a an 95 80 Tientsin, China.............} 109 | 95 78 
Johannesburg, So. Africa....| 92 85 70 (ee 98 | 9 80 
LaPaz, Bolivia...... .. 90 80 65 Toronto, Canada........... 103 | 89 74 
Lima, Peru........ 90 90 78 Vancouver, Br. Columbia....| 92 | 78 68 
London, England. ._. | 94 85 70 Vienna, Austria.............| 97 | 92 71 

Neomree, Geem..............| B12 95 75 Winnipeg, Canada.......... | 103 | 90 7A 

0 *Data furnished by U. S. Weather Bureau, Washington 25, D. C. 

¢Data furnished by Carrier Corporation, International Division, 385 Madison Ave., New York. The above design temperatures are thos 


which are generally used for comfort air-conditioning installations in the cities listed. It must be realized that design temperatures would 
be increased for projects requiring more exact control of temperature and/or humidity for specific water-cooling applications. 
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Summer wind data. The length of 
each line indicates the number of 
hours in a normal July that the wind 
blows toward the center circles at 

each of 71 stations. Figures in cir- 
cles are average July velocities in 
miles per hour. 
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Courtesy of Marley Company 
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OIL and GAS TRADE NEWS 





Crowe Award Winner Named 


Winners of Detroit diesel engine divi- 
sion’s W. T. Crowe award, presented an- 
nually to top diesel engine salesmen in the 
division’s distributor organization, have 
been announced by E. F. Bentley, general 
sales manager. 

Winners and the GM diesel sales and 
service Outlets they represent are: E. R. 
Paterson, Diesel Engine Corporation; J. 
K. Stull, McLung-Logan Equipment; W. 
A. Branson, E. F. Craven; Jack Manasco, 
Armstrong Equipment; J. J. Janssen, 
Highway Equipment; C. L. Teter, D. D. 
Kennedy; H. S. Matthews, George En- 
gine; C. H. Cone, Borchert-Ingersoll; T. N. 
Powell, Diesel Power Company; T. M. 
McKean, Cate Equipment; H. A. Hardin, 
Lawless Brothers, and W. Brydges, Evans 
Engine and Equipment Company. 


Johnston Holds Meeting 


A new type of drill stem testing equip- 
ment called the selective zone tester was 
the highlight of a sales meeting held at 
Houston’s Lamar Hotel by Johnston 
Testers, Inc. The selective zone tester, 
which is one of several new pieces of 
equipment developed by Johnston, allows 
testing more than one zone with single trip 
in the hole and also permits testing with- 
out tailpipe or cement plugs. 


Harley Sales Has New Office 


Harley Sales Company, oilfield distri- 
butor of Wisconsin air-cooled, heavy duty 
engines, has moved into its own building 
in Houston. A complete range of engines 
from 3 to 36 hp is maintained as well as 
an enlarged service department and parts 
department. George E. Kluppel, Jr., is 
are, and Tom Gray has joined the 
Staff. 


ACF Name Changes Made 


American Car and Foundry Company, 
originally incorporated in 1899 becomes 
ACF Industries, Inc., according to an an- 
nouncement made by Charles J. Hardy, 
Jr., president. The change in name was 
voted at a recent meeting special stock- 
holders meeting. John E. Rovensky, chair- 
man of the board of directors, stated that 
the new name “was adopted as being more 
descriptive of the company’s present busi- 
ness and future objectives.” 








Baker Oil Tools, Inc., personnel at a sales meeting in Odessa, 
Texas. Front row, C. A. Greve, C. C. Taylor, P. E. Hilton, B. 
. R. W. Henderson, J. T. Mitchell, and W. S. Althouse. Back 
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t the Rice Hotel during the recent SGA con- 


vention. Guest speaker and officers are: John H. Wimberly, vice president, Houston 
Natural Gas; E. Carl Sorby, past mayor; Wayne H. Bovee, warden, southwest division; 
Stephen D. Day, mayor; Francis K. Toney, warden, southeast division, and Frank H. 


Post, warden, district No. 6. 


New Laboratory Opens 


Amercoat Corporation is occupying 
new executive offices and a new research 
laboratory recently erected at its home 
office site in South Gate, California. The 
new buildings have more than doubled the 
size of Amercoat’s research and labora- 
tory facilities. In addition to the labora- 
tory wing, another wing provides new 
executive offices adjoining the existing 
facilities which were also remodeled. 


Sievers is Distributor 


The Sievers Company has been named 
exclusive national distributor for the Oil- 
well Drain Hole Drilling Company. The 
latter has recently purchased the drain 
hole equipment of Eastman Oilwell Sur- 
vey Company, along with the rights to 
several important new patent applications, 
and the basic patent of the Robert E. Lee 
Company. Sievers has appointed Carl O. 
Spath as its production engineer in this 
new service. Territorial distributors 
named by Sievers and ODDCO are the 
Petroleum Drain Hole Drilling Company, 
the Hi-Angle Drilling Company, and the 
Valley Drain Hole Drilling Company. 


Chiksan Plays Host 


Chiksan Company’s Brea plant recently 
played host to the Pacific Petroleum 
Branch of the AIME. Approximately two 
hundred AIME members enjoyed a buffet 
lunch in Chiksan’s new warehouse build- 
ing, and then toured the Chiksan plant in 
small groups. In addition to showing facil- 
ities for manufacturing Chiksan ball-bear- 
ing swivel joints and other Chiksan equip- 
ment, scale models of Chiksan applica- 
tions in the petroleum and other industries 
were demonstrated. 


Pumping Installation Shipped 


Electrical equipment has been shipped 
by General Electric to the Creole Petro- 
leum Corporation, Venezuela, for use in 
its new $25,000,000 oil-field repressuriz- 
ing Operations at Lake Maracaibo. The 
natural gas pumping installation, repre- 
senting the largest single concentration of 
gas turbines in the world, is mounted on a 
platform seven miles from the east shore 
of Lake Maracaibo. It will be used to 
pump gas back into the surrounding oil 
field to maintain subterranean pressure 
and increase the yield of oil. 





row, N. H. Lytton, F. L. Scott, G. W. Mitchell, G. A. Sullivant, E. 
F. Hannon, J. T. Brian, J. V. Bergman, W. F. Noxon, B. O. Elling- 
ton, J. F. Holcomb, and M. R. Litchfield. 
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Jones and Laughlin Steel Corporation personnel taking a training program in the Ideco 
plant in Beaumont, Texas, include: O. M. Lorenz, Illinois-Kentucky district; G. A. Mc- 
Daniel, Dallas, Texas; G. A. Whiteker, Hobbs, New Mexico; J. F. Hunter, Jr., Winfield, 
Kansas; Harvey Durham, Casper, Wyoming; B. G. O’Brien, Mt. Pleasant, Michigan; 
W. J. Whatley, Oklahoma City, Oklahoma, and Bill Wood, Natchez, Mississippi. 





Packaged compressor sales division members of The J. B. Beaird Company, Inc., of 
Shreveport, Louisiana, who participated in the firm’s annual spring sales meeting are: 


W. F. Raynolds, Midland, Texas; J 


Hendryx, Shreveport; Dawson Lary, New 


Orleans, Louisiana; W. W. Sentell, Tulsa, Oklahoma; E. S. McRoberts, manager of 
compressor sales; Gerald Pope, Houston, and Raymond Keller, Corpus Christi, Texas. 


Flanged Heads Shipped 


Huge flanged heads made at the Clay- 
mont, Delaware, plant of the Colorado 
Fuel and Iron Corporation, were recently 
shipped across the country to the Gen- 
eral Petroleum Corporation’s new oil re- 
finery at Ferndale, Washington. 

Manufactured to meet the special re- 
quirements of the new refinery, the heads 
had to be shipped in two pieces because of 
their size. Largest head for the job will be 
used to top a 103-ton distillation column, 
136 ft long and 15 ft in diameter. 
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Fox Company Purchased 


Announcement of the acquisition of 
controlled stock interest in Fox Diamond 
Derrick Company, has been made by C. 
Victor Thornton and W. Lloyd Thornton 
of Fort Worth. The Thorntons operate 
Thornton Steel Company in Fort Worth, 
Texas. 

Newly elected officers of Fox Diamond 
Derrick Company are: C. Victor Thorn- 
ton, president; W. Lloyd Thornton, vice 
president and _ secretary; Walter Z. 
Leatherwood, treasurer. 


Trade News 





Aluminum Reagent Developed 


Fisher Scientific Company has devel- 
oped a new aluminum nitrate reagent to 
be used as the “salting-out” agent in the 
fluorometric method for uranium. Deve! 
oped for the United States geological su: 
vey and Columbia University, the new 
reagent is said to contain the lowest 
uranium content of any aluminum nitrat: 
previously produced. 


Foxboro Factory Planned 


Ground has been broken for a new 
branch factory at San Leandro, California 
by The Foxboro Company. Scheduled fo: 
completion by August 15, the new 8400 
sq ft building will more than double the 
production area of the present San Fran 
cisco shop and provide increased facilities 
for the manufacture, sales and service of 
instruments and accessories. 





Meter, Valve Testing Station 


World’s largest meter and valve testing 
station built expressly for testing meters 
and valves under actual operating condi 
tions has been opened on the outskirts of 
Pittsburgh by Rockwell Manufacturine 
Company. The station was designed for 
tests on meters and valves used in the 
measurement and control of gasoline and 
oil, water, chemicals, beverages. and othe! 
fluid products. It may eventually be ex 
panded to include other test facilities. The 
station consists of two aluminum-sheathed 
one-story buildings, a row of petroleum 
storage tanks, a bulk station loading rack 
and more than a half a mile of above 
ground piping. 


Chicago Plant Operating 


Chicago Pneumatic Tool Company has 
announced its new $4,500,000 plant in 
Fort Worth, Texas, is in full production 
on a complete line of oil well drilling 
equipment for the petroleum industry. De 
signed and constructed by Walter Kidde 
Constructors, Inc., the 10,500 sq ft plant 
incorporates engineered facilities that is 
said to make it an outstanding installation 
for its type and size. Plant consists of 
three attached buildings; a 200 bv 600 ft 
manufacturing buildine, 35 by 200 ft of 
fice building, and a 36 by 67 ft cafeteria 






























Gar Wood Appoints Dealer 


Equipment, Inc., has been appointed 
dealer for Buckeye ditchers. spreaders 
and finegraders for the Findlay division 
Gar Wood Industries. Inc. Ten models of 
Buckeye ditchers will be handled. Two 
models of finegraders for pavement widths 
from 10 to 24 ft. and spreaders in length 
of 9, 10, and 12 ft complete the line. 


Dresser Sales Doubled 


Dresser Industries. Inc., have reported 
its sales were $66,627,289 for the first halt 
of 1954. Net earnings were $3.467.693 
more than double the company’s earning 
during a comparable period in 1953. This 
amounts to $2.60 per common share as 
against $1.12 earned a year ago. 


Rockwell Plant Producing 


Rockwell Manufacturine Company 
new 116,000 sq ft plant at Sulphur Springs 
Texas, has started production operations 
Plant was established to serve users of 
valves, meters, and other Rockwell prod 
ucts in the petroleum, natural gas, chem 
ical and petro-chemical industries in sout! 
and southwest areas. It is producing steel] 
Hypreseal valves in sixes up to 4-in. and 
in pressure ranges up to 10.000 Ib per s 
in. It is also serving as a distribution ce! 
ter for the Rockwell organization. 
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Trade News 




























































Officers of Warner-Lewis Company and Allan Edwards Company met recently follow- 
ing signing of an agreement which named the latter company Mid-Continent area repre- 
sentatives of Warner-Lewis. Those present were: T. R. Bradley, Warner-Lewis; D. W. 
Moss, J. F. Allison, D. B. Mathey, and Allan J. Edwards, Jr., Allan Edwards; J. N. 
Fitzgerald, Warner-Lewis; Allan J. Edwards and J. D. Irons, Allan Edwards; M. A. 
Phillips, Warner-Lewis, and J. S. Osborn, Allan Edwards. 


AUTOMATIC CONTROL 
of Flow and Gauging 






















Ledeen VALVE ACTUATORS 


The Ledeen Tandem Type Actuator, illustrated above, is a pneumatically or 
hydraulically operated unit for direct or remote control of standard plug 
valves. It is a package unit and is mounted directly on the valve without 
need of any special manifolds or outside supports. 


This tandem actuator, with two cylinders 






working as a unit, delivers positive, smooth 
and balanced torque to the valve stem. The 


\. 
or Remote Contre 


jrect 
te Direc qssi- 


yromatic Proe 
allations- 


prot Control: 


balanced design eliminates any cantilever 
load on the body or eccentric load on the stem. 


ctyators are Because it is a package unit, this actuator can 


A : : an 
alve ration © be installed on a valve in any position — 
easily, quickly, rigidly and without interrupt- 
ing production. It requires a minimum of 


maintenance. WRITE FOR BULLETIN 3000. 


VALVES * CYLINDERS 
VALVE ACTUATORS Mfg. (bE 
AIR HYDRAULIC 1608 SAN PEDRO 
PUMPS & BOOSTERS LOS ANGELES 15, CALIFORNIA 
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New Texas Company 


Organization of a new Texas company 
Southwest Industries, Inc., has been ap. 
nounced by Jay L. Cannon, Jr., president, 
The company, formerly known as South. 
west Steel Plate Division of Southwey 
Steel Products, will operate as an inde. 
pendent company. In addition to Cannop, 
officers are Guy W. Cheesman, Jr., vice 
president; Calvin W. Boehmer, secretary, 
and Richard M. Firth, treasurer. Board of 
directors includes Russell L. Jolley, chair. 
man, David W. Hallam, J. T. Curling, ang 
officers of the company. 


D+B, Otis Agreement 


Otis Pressure Control, Inc., and D+, 
division of Emsco Manufacturing Com. 
pany have concluded an agreement which 
authorizes D+B to manufacture, sel} 
and service exclusively the Otis two-zone 
sub-surface pump. Installation, service, 
and repair of all new and presently 
erating D+B Otis two-zone pumps 
be handled by D+B service men. Re. 
placement parts for repair and service 
work for the pumps will be available from 
D+B through Continental Supply 
Company. 


Hall-Scott Distributor 


M. “Bink” Man- 
ning, president of 
Motor Maintenance, 
Inc., has announced 
the appointment of 
his company as dis- 
' tributor for Hall- 
Scott industrial, ma- 
rine, and truck en- 
gines. Motor Mainte- 
nance, Inc., will sell 
and service Hall- 
Scott engines in Lou- 
isiana, Oklahoma, 
New Mexico, Arkan- 
sas, and Texas, with the exception of a 
small area in Southwest Texas. 





M. Manning 


New Store Opens 


Mid-Continent Supply Company presi- 
dent Ken W. Davis has announced the re- 
cent opening of a new store in Newcastle, 
Wvoming. The store, located on U. S. 
Highway 16 northwest of Newcastle’s city 
limits, is the second all steel, fully equip- 
ped, and fully staffed store Mid-Continent 
operates in the state. Ample storage space 
and an extensive yard for the storage of 
pipe are features of the new store. 

R. F. Timmons is store manager at 
Newcastle. Field salesmen are B. B. Sim- 
mons, R. R. Williamson and W. G. Black. 
Other personnel include B. E. May, B. D. 
Alexander, E. J. Kreyenbuhl, and J. C. 
Connelly. 


Stine Opens Plant 


Joe Stine has re 
cently opened his 
own complete més: 
chine and fabricating 
plant for the manu- 
facture of oil well 
drilling specialties 
and drilling rig 
equipment. He has 
been furnishing fot 
20 years such equip 
ment and service t 
the oil industry 
Joe Stine is known to oper@- 
tors on the Gul 
Coast. Prior to opening this new = 
Stine was for eight years president a 
general manager of S and R Tool and 
Supply Company of Houston, Texas. ° 
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Microwave Clinic Held 


Approximately 60 railroad communica- 
tions engineers and Officials attended a 
recent clinic at Camden, New Jersey, to 
obtain information on the latest tech- 
niques in planning installations of micro- 
wave radio-relay systems. The course, 
sponsored by the engineering products di- 
vision of Radio Corporation of America, 
was conducted for the benefit of communi- 
cations engineers and executives of the 
leading railroads of the United States and 


Canada. 


Sales Record Set 


Consolidated Engineering Corporation 
recently reported that sales and earnings 
for 1953 reached an all-time high. Sales 
totaled $14,074,063, a five-fold increase 
over the 1950 mark of $2,808,570, and 
representing a 75 per cent rise above the 
1953 volume of $8,000,841. 

President Philip S. Fogg reported that 
net earnings after federal taxes reached 
a new peak of $510,406, highest in the 
company’s history. Net earnings per share 
was 57 cents. 


Representative Named 


Hunt Tool Companv announces the ap- 
pointment of K and W Sales and Service 
as their representative in the Rocky Moun- 
tain area. K and W Sales and Service is 
owned and operated by J. M. “Cotton” 
Wigley and R. K. “Bob” King at Casper, 
Wyoming. Wigley and King are both for- 
mer employees of the Hunt Tool Com- 
pany who decided to enter the Rocky 
Mountain area as manufacturer’s agents 
for a number of products. 


New District Office Opened 


Worthington Corporation has an- 
nounced a new location for its Twin Cities 
district office, at 807 Thirteenth Ave. 
South, Minneapolis, Minnesota. 

W. M. Fine, district manager, says the 
new Office is only five minutes by car from 
rail depots, with ample parking space for 
customers’ cars. 


Barrett Anniversary Marked 


The Barrett division of Allied Chemi- 
cal and Dye Corporation has prepared a 
booklet marking its 100th anniversary. 
Titled, “The First Hundred Years,” the 
story covers the history of the Barrett di- 
vision from the time Samuel E. Barrett 
left New Hampshire to seek his fortune 
in the west, to the present time. 





Sales meeting of Baker Oil Tools in Beaumont, Texas, had these braith, W. P. Donnelly, D. C. Lewis, B. O. Ellington, S. O. 


Trade News 











Sales Representatives of W. C. Norris Manufacturer, Inc., met in Tulsa, Oklahoma, 


-recently for a three-day general sales meeting. Attending were: Front row, Wm. L. Butler, 


executive vice president; W. C. Tolleson, Kilgore, Texas; C. T. Fair, Grent Bend, Kansas; 
Edward C. Bolger, president; G. W. Davidson, sales manager; A. A. Hardy, chief engi- 
neer. Second row, J. G. Russell, Oklahoma City; Paul Hagaman, Tulsa; Arthur Miller, 
Jr., assistant sales manager; Clint Cross, general superintendent; R. A. Colgin, vice 
president in charge of production; Don Stewart, C. L. Snelling, Kenneth Cook. Third 
row, R. E. McBurnette, Doyle Bain, Jeck Getty, LeRoy Mitchell, Archie Ethriedge, Jack 
Schaff, Hamp Brooke, Paul Colvard. Back row, Clyde Sights, Marvin Parker, Sonny 
Preis, Dan Coates, Jere Whitaker. Not shown are C. B. Schofield, Tulsa city sales, J. E. 
Giles, and E. L. Mick. 





Distributors of Herb J. Hawthorne products recently held a sales meeting in St. Louis, 
Missouri. Herb Hawthorne, company president, distributed Doodlebugger wildcat bonus 
bucks to represent economic savings made possible through use of new and improved 
equipment in seismic exploration. Hawthorne personnel present were: Bill Brooks, Engi- 
neering Supply, Tulsa; Bob Meisenbach, P. N. Smith, Seismic Service Supply, Calgary, 
Canada; Mrs. Willia Garceau, Bob Garceau, Basin Oil Field Supply, Wolf Point, Mon- 
tana; Charles T. Baker, Hawthorne, Inc.; Herb J. Hawthorne; Buck Buckley, Engineering 
Supply, Dallas; Earl M. Weaver, vice president, and Max Fountain, Hawthorne, Inc. 


> 7 
ya 
. Pages | 
i “Ph 
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Present: Front row, R. S. Bedillion, G. A. Sullivant, P. E. Hilton, Timmons, M..W. Lay, M. P. Taylor, P. G. Honeycutt, J. N. 


D. S. Kellam, R. W. Henderson, G. D. Hall, and G. E. Turner. Berry, C. Holder, J. F. McGuffin, R. A. Toney, H. L. Applewhite, 
Back row, H. C. Welch, G. M. Biggs, J. L. Chronister, P. H. Gal- _F. L. Scott, O. H. Menke, and A. A. Hughes. 
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TRADE PERSONALS 








Sam Laud W. J. Stebler 
> Sam Laud, president of General Ameri- 
can Transportation Corporation since 
1945, has been elected vice chairman of 
the board. William J. Stebler, formerly 
executive vice president, becomes the new 
president. ‘ 
Other new officers are: Herman Alt- 
schul, vice president in charge of freight 
car sales; James S. Frey, who was elected 
a director and vice president in charge of 
manufacturing, and Frank E. Selz, vice 
president in charge of the plastics division. 
Spencer D. Moseley was named assistant 
to the president. His duties will be of a 
general administrative nature with em- 
phasis on sales. 


>» Lloyd A. Rager has been named ad- 
vertising manager for LeTourneau-West- 
inghouse Company. Rager joined the com- 
pany 17 years ago. shortly after it located 
in Peoria as R. G. LeTourneau, Inc. First 
emploved in the factory, he progressed 
through successive promotions to that of 
sales promotion manager, which he held 
till his recent appointment. 


> James D. Vaughan has been appointed 
a vice president of American Locomotive 
Company, and Malcolm C. Downs has 
been named comptroller. Prior to their 
new appointments, Vaughan had been 
comptroller and Downs assistant comp- 
troller. 


Vaughan attended Boston University . 


and graduated from the Bentley School 
of Accounting and Finance. He was for- 
merlv with American Sugar Refining Com- 
pany, United Fruit Company, and Price, 
Waterhouse and Company. He joined the 
company in 1937 as executive assistant to 
the president and was appointed comp- 
troller in 1944, 

A graduate of Temple University, 
Downs joined American Locomotive in 
1938 as chief accountant, and became 
assistant comptroller in 1943. He was for- 
merly with Price, Waterhouse and Com- 
pany and the Budd Company. 


>» Thomas W. Gamble has been appointed 
advertising manager of the National Tube 
division of United States Steel Corpora- 
tion. He succeeds W. L. Schaeffer who 
retired. 


> Ralph Chaney has been promoted to 
field supervisor of The Western Com- 
pany’s Odessa district, and Glen Holloway 
has been given the same position for the 
Snyder district. Chaney has been a service 
engineer with Western at Ulysses, Kansas, 
for the past two years. Hollowav has been 
with Western in various Permian Basin 
districts since 1948, and most recently has 
served as a service engineer at Snyder. 
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Hermand Altschul 


J. S. Frey 


> B. R. Fairchild has been appointed a 
sales distributor for Grant Oil Tool Com- 
pany and MacClatchie slush pump prod- 
ucts in the Louisiana oil territory. Fair- 
child will operate from headquarters on 
Scott Road, Lafayette, Louisiana. Before 
establishing the Lafayette distributorship, 
Fairchild made an extended trip to the 
Grant and MacClatchie plants in Cali- 
fornia. He also toured the company 
branches in California and New Mexico. 


» Thomas B. Preston, sales engineer with 
the mechanical goods division, United 
States Rubber Company, has been trans- 
ferred to Los Angeles where he will take 
charge of grinding wheels sales for the 
Pacific Coast. Preston joined the com- 
pany in 1943. He will make his new head- 
quarters in the company’s Los Angeles 
branch office. 


>» Wilder Moffatt, design engineer at Bon- 
ney Forge and Tool Works for the past 
eight years, has been named projects en- 
gineer. Moffatt was graduated from MIT 
with a degree in engineering. He has had 
extensive experience as a naval architect 
and designer. He has also had broad ex- 
perience in automotive engineering and 
repair. 


» Joe G. Walker has been appointed as 
industrial sales engineering representative 
for the SETCO division of the Stromberg- 
Carlson Company. 

A graduate of Wentworth Military 
Academy Walker will devote his time to 
communications problems in the oil, gas. 
and pipe line industries and other private 
wire users. 


>» Richard M. Perdue has been appointed 
advertising manager for Ideco, a division 
of Dresser Equipment Companv. He was 
formerly advertising and publicity mana- 
ger for Browning-Ferris Machinerv Com- 
pany. Before joining Browning-Ferris, Per- 
due was assistant advertising manaver of 
Sears-Roebuck retail stores in Dallas, 
Texas. He is a graduate of Hendrix Col- 
lege. and of Southern Methodist Uni- 
versity. 


>» James A. Carlson has been appointed 
assistant vice president for sales coordina- 
tion of Westinghouse Air Brake Company. 
Carlson was graduated from Knox Col- 
lege in 1928, and from Northwestern 
University Law School in 1931. After 
practicing law in Chicago, he served as 
professor of law and later dean of Baylor 
University Law School. In 1940 he joined 
the FBI. Carlson resigned in 1951 to be- 
come assistant to the president of West- 
inghouse Air Brake Company. 











> Phil Griffin has been appointed assistay, 
sales manager of Johnston Testers, Ine 
and will be located in the general office in 
Houston, Texas. He has been with Johp. 
ston in an engineering and sales capacity 
since October 1951. He was formerly sales 
representative in the Dallas-Fort Wort 
area. Griffin attended Texas A & M ang 
University of Oklahoma. 





> W. W. Frymoyer has been elected a vicg 
president of The Foxboro Company, 
Joining the firm in 1926, Frymoyer serveq 
as director of research and in 1939, was 
appointed general superintendent. Since 
1951 he has been factory manager and 
will continue in this capacity, Supervising 
all instrument manufacturing activities of 
the company. 


» C. A. Pickett has been elected vice 
president of Iliinois Engineering Com. 
pany. He was also named to the board of 
directors. Pickett has served as general 
manager since the company was acquired 
by American Air Filter Company, Ine. 
in 1953. He has served companies in the 
American Air Filter group since 192], 





R.A. 
Johnson 


W.L. 
Horner 


R. E. 
Engel 


> Robert A. Johnson, Atlanta district 
sales manager of the Rockwell Manufac- 
turing Company’s meter and valve divi- 
sion, has been named New York district 
sales manager. George L. Geuss has been 
appointed assistant manager of Nord- 
strom products. 

Johnson joined Rockwell in 1939 and 
was a Sales engineer and assistant sales 
manager of liquefied petroleum gas prod- 
ucts before moving to Atlanta. He is a 
graduate of the University of Pittsburgh. 
Geuss will make his headquarters at the 
company’s Homewood plant in Pittsburgh, 
Pennsylvania. He studied at Washington 
University and Quincy College. 


> William L. Horner has been appointed 
manager of reservoir engineering consult. 
ing services and elected a vice president 
of Core Laboratories, Inc. Horner, one of 
the oil industry’s leading engineers in the 
field of conservation, pressure mainten- 
ance, water flooding, unitization projects, 
and property evaluation work, will head 
Core Lab’s expanded activities in similar 
services. 

Since 1943 Horner has served Sunray 
Oil Corporation and Barnsdall Oil Com- 
pany, Tulsa, as manager of secondary 
recovery and later as chief engineer of 
production. In 1952 he was elected vice 
president in charge of Sunray reservoir 
production activities. Horner will mait- 
tain offices in Core Lab’s Dallas facilities 
at 801 Core Street. 


> R. E. Engel has been appointed sales 
representative in the Oklahoma-Kansas 
area for Wolverine Tube division of Calu- 
met and Hecla, Inc. Engel was formerly 
office sales representative in the com 
pany’s general sales office in Detrott, 
Michigan. His headquarters will be ® 
Tulsa, Oklahoma. 
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Trade Personals 


> Harry E. Estes has resigned as executive 
assistant to the president of A-1 Bit and 
Tool Company, Houston, to accept the 
position of general manager of Oil Well 
Survey Instrument Company. He has also 
been elected secretary-treasurer of the 
Quick-Fill Corporation. Estes had been 
with A-1 for seven years, prior to which 
he was employed by Reed Roller Bit 
Company. 
































> Wade W. Hampton, manager of Gulf 
Coast sales, has been presented with a 
diamond-studded service pin on comple- 
tion of 35 years service with Hughes Tool 
Company. Hampton was associated with 
the company’s manufacturing operations 
for many years. He was plant manager in 
Houston prior to his transfer to sales. For 
the last nine years he has been manager of 
the Gulf Coast division. 
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It’s possible! 
oil field housing by telephone is 
routine with many STURDYBILT 
customers. Just select the type and 
size house, warehouse, tool house, 
or any other building you need. 
Phone us and give us the informa- 
tion. We'll do the rest. By doing 
the rest, we mean construct, trans- 
port and erect the building on your 
site. 


Phone Tulsa 5-5611 and try us 
out. Order one house or two dozen. 
We can make delivery 


@ MANUFACTURERS OF 


STURDYBILT 


SOUTHERN MILL & MANUFACTURING CO. 


> George V. Dutmey has been appointed 
special assistant to the president of Nord- 
berg Manufacturing Company. He joins 
Nordberg from Johns-Manville Corpo- 


ration. 


> William Engs has been appointed as- 
sistant to the president of Stauffer Chemi- 
cal Company. He was formerly manager 
of manufacturing of the agricultural 
chemical division of the American Cyana- 
mid Company. He is a graduate of the 
University of California, and has a chemi- 
+ acca master’s degree from 
MIT. 


> Raymond J. Contrucci has been named 
sales representative by Carboloy depart- 
ment of General Electric Company. A 
graduate of Yale, Contrucci was formerly 


with Chrysler Corporation. 








In fact ordering 


SPECIAL 
MILLWORK: DISTRIBUTORS OF 
JOHNS-MANVILLE BUILDING 
MATERIALS; CURTIS WOODWORK 


PREFABRICATED, 
DEMOUNTABLE HOUSES 








STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR 


PREFABRICATED HOMES 





@ TULSA, OKLAHOMA. 








S. W. L. Backus 


H. C. Guynes 


> Sam W. L. Backus and Henry (¢, 
Guynes have joined Lucey Products Cor. 
poration. They will operate a new sales 
office in Shreveport, Louisiana. 
Backus was formerly with Oil Wel] 
Supply Company, Mid-Continent Supply 
Company and Superior Iron Works and 
Supply Company. He was vice president 
and general sales manager for Superior, 
prior to his new position. Guynes was also 
with Superior prior to joining Lucey, 


>» Jack Briggs has been named Abilene 
branch manager of Sivalls, Tanks, Ing, 
A graduate of Baylor University Briggs 
joined Sivalls in 1950. Bob Frymire has 
assumed the position of San Angelo re 
resentative. He joined Sivalls in 1949 fol 
lowing graduation from the University of 
Oklahoma. 


> M. N. Amsden, general manager of 
sales for the Republic Supply Company 
has been elected a vice president of Re- 
public. Amsden has been with the Repub- 
lic Supply Company for over 25 years. 
During this time he has worked in North 
Texas, South Texas, Louisiana, and in 
Houston, Texas. 


> John W. Frazier has been named field 
manager of Air Filter sales by American 
Air Filter Company, Inc. He served as 
general sales manager of Trion, Inc. dur- 
ing the past seven years and had formerly 
been supervisor of dealer relations with 
Equitable Gas Company. He will have 
headquarters in Pittsburgh, Pennsylvania. 
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Improved 





14 to 2’" Self-Contained 
Ratchet Threader 








PIPE HOLDER 


* Improved cam-type quick-action pipe 
holder has broader jaws for more posi- 
tive grip on pipe. 

* Free action cam assures instant setting to 
any size—1”’’ to 2”’. 

*& Easy to center... you get perfect aligned 
threads. 

ws Fewer moving parts . . . minimum wear 

. light in weight. Amazingly compact 
will thread a pipe projecting through 
a a wall as short as 6%”’. 

* Accuracy proven through the years .. . 
dies recede along tapered steps. A fine 
quality tool—yet low in cost! Write for 
new catalog. Order through your supply 
house. The Toledo Pipe Threading Ma- 
chine Co., Toledo, Ohio. <= 
New York Office: 165 S— 
Broadway, Room 1310. — 


RELY ON THE LEADER! $= 
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PIPE TOOLS..POWER PIPE MACHINES.|POWER DRIVES 
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Trade Personals 


> Owen Ford, James McKinney, and 
George Tweed have been assigned sales 
engimeer territories by the welding prod- 
ucts division of the A. O. Smith Corpora- 
tion. Ford will be located in Birmingham, 
Alabama, and will cover Lennessee, Mis- 
Sissippi, Alabama, Georgia, and Florida. 
Mcnunney will headquarter in Los An- 
geles and cover the southern portion of 
Cautorma. Tweed will live in Chicago, 
and cover Gary, indiana, and the northern 
part of the state. 

Appointment of six new distributors in 
four states was also announced. They 
are: James H. Cross Company, Erie, 
Pennsyivania; Butler Cylinder Gas Com- 
pany, McKees Kocks, Pennsylvania; Elk 
Welding Supply Company, Elmnurst, 
New York; General Weiding Supply Cor- 
poration, Mineola, New York; Standard 
blectric Supply Company, Milwaukee, 
Wisconsin, and Midwestern Pipeline Prod- 
ucts Company, Chamblee, Georgia. 


>» R. L. Schurhammer has been appointed 
district manager of tractor equipment 
sales, Gar Wood Industries, Inc. Schur- 
hammer has been a tractor equipment 
service representative since 194¥. His 
broad experience in this field will be of 
value to the dealer organization assigned 
to him. Prior to joining Gar Wood, Scnur- 
hammer was employed as a heavy equip- 
ment operator tor Peter Kiewet Sons’ 
Company. 





> Thomas E. Egan, chief metallurgist of 
The Cooper-Bessemer Corporation, has 
been awarded the Joseph S. Seaman Gold 
Medal by the American Foundrymen’s 
Society. The award was presented to 
Eagan for his “outstanding work in the 
development and dissemination of engi- 
neering data on the production and utili- 
zation of alloy cast irons,” according to 
F. J. Walls, chairman of the board of 
awards. Formal presentation of the award 
was made on occasion of the annual ban- 
quet of the society during its 58th annual 
convention at Cleveland, Ohio. 


> William E. Joor has been named direc- 
tor of research and development of the 
Wyatt Metal and Boiler Works. A gradu- 
ate of the University of Texas, Joor had 
previously worked for Wyatt until 1933, 
at which time he joined the Mid-Continent 
Engineering Company. 

In 1936 he became associated with the 
T.V.P. Corporation and Petroleum Con- 
version Corporation as chief engineer. 
Later he worked for Atlantic Refining 
Company, the Kellex organization, and 
was with the Girdler Corporation when he 
accepted his recent position. 


> Robert M. Cornforth has been ap- 
pointed manager of refinery sales for 
Kaiser Engineers division of Henry J. 
Kaiser Company. He was formerly vice 
president in charge of sales for the W. M. 
Barnes Company before accepting his 
present position. Cornforth is a graduate 
in chemical engineering from the Univer- 
sity of Tennessee, and has a MS and a 
MA from MIT and Northwestern Uni- 
versity. 


> Donovan S. McKee has been appointed 
acting division operating engineer of the 
Mid-Continent division of Lane-Wells 
Company at Oklahoma City. Allan W. 
Hardy, formerly radioactivity operator, 
has been appointed district sales engineer 
trainee of the Kansas district at Great 
Bend, Kansas. Kenneth W. Simmons, 
formerly a radioactivity operator at Okla- 
homa City, has been made a district sales 
engineer trainee at Bartlesville, Oklahoma. 


To obtain more information on products advertised see page E-43 








PULSATION 


-- HANDLED 
WITH EASE BY 


DEZURIK 
VALVES 





On suction lines handling rotary 
drilling mud, DeZurik Easy-Operat- 
ing Plug Valves remain in hard 
service month after month. 
despite pulsation and vibration! 


The dead-tight seal of the rubber- 
faced plug and metal valve seat is 
not affected by line surge or valve 
strain. The plug won't distort or 
stretch! 





Exclusive ec- 
centric action 
permits drip- 
free shut-off or 
full-open flow 
with an e-a-s-y 
quarter-turn of 
the handle! 











DeZurik Valves are manufactured 
in sizes from 2” thru 20”; in all 
metals; in levér, 
operated models. 

WRITE FOR DETAILS 


DIVACTP)) «< 


gear or remote- 


SHOWER COMPANY 
SARTELL, MINNESOTA 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) TUBING, CASING HEADS 


Hercules Tool Company has announced 
nine new products for 1954. Information 
has been released on three of the products. 
Type “SO-MK” tubing head with mandrel 
is made of electric cast steel. This head is 
the same as Hercules type “SO-KP” tub- 
ing head, except that it is equipped with a 
mandrel instead of slips. Type “SO-KP” 
tubing head with slips has body, cap, and 
slips made of electric cast steel. Slips are 
of a special eccentric design, hinged to- 
gether and made to support tubing. Type 
“R” casing head with slips is made of elec- 
tric cast steel. 


Circle letter (A) on reply card. 
(B) THERMOMETER 


A new recording thermometer, designed 
to pass through a traveling oven with 
bread and other baked goods has been an- 
nounced by The Bristol Company. The 
instrument, completely self contained, is 
no higher than a loaf of bread when in its 
operating position. It is simply laid on its 
back next to a pan of baked goods, and 
allowed to pass through the traveling 
oven. A complete record of the actual 
temperatures encountered at each point 
along the way is inscribed on its smoke 
covered chart. 


Circle letter (B) on reply card. 


(C) UNIT HEATERS 


The American Blower Corporation an- 
nounces a new and redesigned line of 
unit heaters for steam or hot water op- 
eration. Heaters are built in both the hori- 
zontal and vertical types in a wide range 
of sizes for any industrial or commercial 
application. 


Circle letter (C) on reply card. 
(D) FIRE EXTINGUISHER 


An oil well fire in Oklahoma that 
burned for 40 hours, causing $40,000 
worth of damages, was extinguished in 
exactly 5 seconds with a single 30-lb Ansul 
dry chemical fire extinguisher. Biff Han- 
sen, fire chief at the Continental Oil Re- 
finery, credited the quick putout to the 
training he had received at Ansul Chemi- 
cal Company’s customer fire school at 
Kansas City. 


Circle letter (D) on reply card. 


(E) SPECTRACORD 


A new instrument was made avail- 
able in June of this year by Fisher Scien- 
tific Company. The company believes it 
may be one of the three or four most im- 
portant instruments introduced or dis- 
tributed by that company since 1851. The 
instrument is called the Warren spectra- 
cord and is manufactured by Warren 
Electronics Inc. Field tests for the past 
year at the Bound Brook Laboratories of 
American Cyanamid Company have 
claimed it to be the fastest recording-spec- 
trophotometer yet developed. 


Circle letter (E) on reply card. 
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(F) NEW SHOE TREAD 


A non skid sole, “Tri-Vac,” is now avail- 
able for civilian markets, it was an- 
nounced by Du Pont. Developed for the 
navy, the tread provides excellent traction 
on wet, icy or oily surfaces. The patented 
design is of multiple concentric circles 
molded in neoprene rubber. 


Circle letter (F) on reply card. 


(G) TRUCK ENGINE 


A compact, light-weight engine for use 
in a wide range of trucks has been intro- 
duced by Hall-Scott division of ACF-Brill 
Motors Company. This new Model 590 
develops more than 200 hp yet weighs less 
than 1300 Ib. 


Circle letter (G) on reply card. 


(H) DIESELS 


Changes in design which have increased 
the output of General Motors’ single 6-110 
diesel engines to 300 hp maximum and 
230 hp continuous have been announced 
by GM’s Detroit diesel engine division. 
Basically the power increase in these two- 
cycle diesels is the result of freer “engine- 
breathing” and higher engine speeds. 


Circle letter (H) on reply card. 


(1) RADIO UNIT 


The General Electric Company has 
added a new 15-watt mobile unit and a 
new 15-watt base station unit to its line of 
low band (25-50 mc.) 2-way radio com- 
munication equipment. The new 2-way 
radio unit may be operated, without addi- 
tional equipment from 6 or 12-volts. 


Circle letter (I) on reply card. 





(J) SWIVELS 


New and improved Ideal swivels for 
two additional depth ranges have been 
announced by The National Supply Com- 
pany. The Ideal N-47 swivel is recom- 
mended for drilling depths ranging from 
4000 to 7000 ft and the Ideal N-69 swivel 
for depths ranging from 6000 to 9000 ft. 
Special features include a lower center 
of gravity, to give greater stability in 
handling, a body streamlined for safety, 
and use of uniflex wash pipe packing box 

Circle letter (J) on reply card. 


(K) DRIVE UNIT 


What is reported the largest right angle 
pump drive unit manufactured in the 
West and possibly the biggest constructed 
in the nation was completed recently by 
Western Gear Works, for the Peerless 
Pump Division of Food Machinery and 
Chemical Corporation, Los Angeles, for 
ultimate use in Venezuela. The unit, 
known as Western Gear’s Model No. 
440-PI-400, is capable of driving a 610-hp 
centrifugal-type pump. A Cooper-Besse- 
mer diesel engine will drive the unit in- 
put shaft at 440 rpm. 


Circle letter (K) on reply card. 


(L) NEW ELECTRODE 


Bronze-Arc Mn, a new, patented elec- 
trode for welding manganese bronze, has 
been added to the line of electrodes made 
by Alloy Rods Company. Bronze-Arc Mn 
electrodes, exclusive with Alloy Rods 
Company, are used for the fabrication and 
repair of manganese bronze without the 
need of high preheating temperatures 
necessary with other processes. 


Circle letter (L) on reply card. 





Warren electronics spectracord. 





New Equipment 
(M) VISCOMETER 


To meet the need for rapid and accurate 
detection of alterations in chemical and 
physical properties of substances, the 








Chemical Institute of Dr. A. G. Epprecht 
in Zurich, Switzerland, has designed the 
Drage Viscometer. It is now available in 
the United States through Drage Products. 

The instrument has three speeds... 
20, 64 and 200 rpm. A gear box is in- 
corporated for this purpose; its design is 


such that the measurements are entirely 
unaffected by friction in the gearing. 
Circle letter (M) on reply card. 


(N) MOBILE RADIO 


New two-way mobile radio equipment 
which can be converted for operation on 
either 6 or 12-volt automobile - batteries 
has been announced by the Radio Corpo- 
ration of America. It can be ordered for 
either voltage and for use in adjacent 
channels with either 20 or 40 kilocycle 
separation. Whichever is specified, the 
equipment can be readily converted at any 
time these requirements change. 


Circle letter (N) on reply card. 


(O) JET AND BULLET GUN 


Announced by BJ Service Inc. is the 
first successful combination jet and bullet 
gun. According to tests this new combina- 
tion gun offers operators a 50 per cent 
saving of rig time, assures a uniform shot 
pattern, and provides both the superior 
performance of jet perforation and pene- 
tration with the economy of bullet per- 
foration. 


Circle letter (O) on reply card. 


(P) RECORDING INSTRUMENT 


Two new electronic strip chart record- 
ing instruments designed to record 10 
and 20 points have been introduced by the 
Industrial Division of Minneapolis-Honey- 
well Regulator Company. The new 20- 
point strip chart recorder yields 25 per 
cent more data than 16-point recorders 
without a proportionate increase in either 
size or maintenance expenses. 


Circle letter (P) on reply card. 














NICHOLSON W. O. TRAPS 


Cannot Leak Live Steam 


y | Even though re-evaporation com- 

pletely dries up its body, a Nicholson 
weight-operated trap will not leak 
live steam. Widely used for steam 
purifiers, super-heated steam lines, 


headers, separators, heaters, etc. 


dustry: drain gas- 





DRAIN WATER, GASOLINE, OIL 


Nicholson W. O. traps also have 
many applications in natural gas in- 





oline from scrubber head of booster 
and gas lift compressors; gasoline, 
oil or moisture from gas well sepa- 
rators, accumulators, after-absorb- 
ers, etc.; package natural gasoline 
plants; gas lines. 

4 TYPES—press. to 200, 500, 650, 
1500 Ibs:; for every large capacity, 
heavy-duty use. 








217 Oregon St., Wilkes-Barre, Pa. 








Ui NICHOLSON} 





TRAPS: VALVES: FLOATS 
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(Q) GAGE CUTOUT 


Greer Hydraulics, Inc., announces the 
development of a new Gage Cutout. These 
precision engineered cutouts give low cost 
positive protection against excessive line 
pressures that damage expensive gages, 
meters, and instruments. The Greer Gage 
cutout is available in two models — a low 
pressure cutout with ranges from 10 to 
300 psi and a high pressure cutout with 
ranges from 100 to 3000 psi. 


Circle letter (Q) on reply card. 


(R) DRUM RECORDER 


Location of potential oil bearing strata ‘ 


beneath the earth’s surface will be aided 
by the latest product of the Ampex corpo- 
ration, manufacturers of magnetic re. 
cording equipment. Ampex’s seismic drum 
recorder is designed to record on mag. 
netic tape all of the energy patterns oc- 
curring when a charge is set off beneath 
the earth’s surface. Information thus re- 
corded can be played back in the labora- 
tory. 
Circle letter (R) on reply card. 


(S) ENGINES, ELECTRIC SETS 


New higher rpm continuous ratings for 
Cat D337 and D326 engines and electric 
sets in both self and externally-regulated 
types have been announced by Caterpillar 
Tractor Company. Continuous duty is 
now available at 1800 rpm for externally- 
regulated D337 electric sets at an output 
of 110 kw and for externally-regulated 
D326 electric sets at an output of 85 kw. 
Similar operation for self-regulated elec- 
tric sets is available at an output of 103 
kw for D337 electric sets and 80 kw for 
D326 electric sets. 


Circle letter (S) on reply card. 


(T) TIMER 


The new Roach timer unit (Model 
TYC-101) can be used as an automatic 
switch on many operations for time in- 
terval control and is designed especially 
for engine timing by controlling the igni- 
tion circuit. Winding of the clock and 
setting is all done in one operation. The 
timer used in this unit is a spring wound 
24-hour, jeweled movement, so that the 
unit can be set for anything from 0 to 24 
hours in 15 minute intervals and is pro- 
vided with mechanical stops to prevent 
overwinding. 


Circle letter (T) on reply card. 


(U) WELDING MACHINE 


Master Tank and Welding has de- 
signed and constructed a welding machine 
capable of handling pressure vessels up to 
120 ft long by 16 ft in diameter and 
weighing 100,000 Ib. It is motor powered 
and works by remote control from a front 
panel, located next to the operator. The 
tank is rotated for welds around the cir- 
cumference. 


Circle letter (U) on reply card. 


(V) SILICA GEL 


A silica gel of extremely low density, 
with a range of proved and potential ap- 
plications which extend the utility of this 
versatile chemical, is being introduced by 
The Davison Chemical Corporation as 
Syloid 244. A free-flowing white powder, 
the new product appears as a fluffy snow 
since it weighs only 4.5 Ib per cubic foot 
as shipped. 

Circle letter (V) on reply card. 
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(W) CRAWLER TRACTORS 


One piece of machinery capable of 
handling a multiplicity of earth-moving 
jobs has been provided by the new Drott 
“Four-In-One” hydraulic controlled at- 
tachment for International Harvester 
Company TD-6 crawler tractors. : : 

The “Four-in-One” can be immedi- 
ately converted into a bullclam shovel, a 
bulldozer, a frontend loader, or a clam- 
shell by merely placing the “shovel-selec- 
tor” lever in the desired position. Lever is 
located within easy reach of the operator. 


Circle letter (W) on reply card. 


(X) PIPE LINE SAMPLER 


Nelson Electric Manufacturing Com- 
any has made available a pipe line samp- 
ler fulfilling APL requirements. It is com- 
plete with piping and wiring, operating 
from either a flow meter or period timer, 
of rugged construction throughout with 
heavy duty cast iron explosion-proof en- 
closure pump motor and junction box and 
designed for use in Class 1, Group D 
hazardous locations. 


Circle letter (X) on reply card. 
(Y) WATER CHILLERS 


Three larger size CenTraVac water 
chillers for comfort or process air condi- 
tioning have been introduced by The 
Trane Company. Trane CenTraVacs in- 
corporate a hermetic centrifugal com- 
pressor that automatically matches power 
consumption to load variations from 100 
per cent to 10 per cent of compressor 
capacity. 

Circle letter (Y) on reply card. 


(Z) POWER EXHAUSTER 


A power exhauster that provides safety 
from explosion in handling possibly com- 
bustible gases without resort in most cases 








to an explosion-proof motor has been in- 
troduced by the Gallaher Company. The 
safety factor is provided by a positive air 
seal-off, preventing the collection of 
chemical fumes or moisture in the motor 
chamber and eliminating the possibility of 
corrosion or explosion. The “Air-Van” 
exhausters were redesigned to take ad- 
vantage of the Fairbanks-Morse axial air 
gap electric motor which is said to be half 
the weight of a conventional motor. The 
new “Air Van” has cut as much as 200 Ib 
and 18 in. off old models of the same 
Capacity, 
Circle letter (Z) on reply card. 


(AA) MUDLINE VALVE 


Edward Valves Inc. has put into pro- 
duction new 2000 psi WP (4000 psi test) 
ward “Mudwonder” alloy steel mud- 
line valves incorporating the designs used 
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for the 3000 psi WP valves. Many parts 
of the new series are interchangeable with 
the 3000 psi WP valve now in service. 
Main differences are in the bodies and 
bonnets which are lighter and the hand- 
wheels, which have only one crossarm. 


Circle letter (AA) on reply card. 


(AB) HYDRAULIC SYSTEM 


A portable ‘drill rig, weighing over 13 
tons, uses a unique hydraulic system, de- 
signed by the Hydreco division of New 
York Air Brake Company, to raise and 
lower the rig tower on the drilling site. 
The unwieldy towers can tip the whole 
costly rig over if they are not carefully 
controlled. On a rig made by the Cardwell 
Manufacturing Company, one operator 
can control elevation of the structure with 
his fingertips. 


Circle letter (AB) on reply card. 





New Equipment 





(AC) TRUCK 


A new White six-wheeler, Model 
WC2864DOH is now in service for Moun- 
tain States Drilling Company. This White 
has plenty of power to handle big loads 
in mud and snow and rugged off-highway 
movement of hard-to-handle heavy equip- 
ment. The unit has 200 hp Cummins NHB 
diesel engine. It has Model 64 Tulsa 
winches, 220-in. wheelbase and 11.00 by 
22 12-ply tires. It has Spicer 8251 main 
transmission, Brown-Lipe 8031C with top- 
mounted power tower auxiliary transmis 
sion and Timken SW-456 rear axle. 


Circle letter (AC) on reply card 


(AD) ENGINE 


Kohler Company’s K660 heavy duty 
two-cylinder opposed engine is now be 
ing Offered in a direct mounting mode! 











ew 
VIBRATING SHALE SHAKER 


designated as the K660P. It may be 


"EFFICIENT and 
ECONOMICAL...” 


say SIKES-BURCKHALTER 
DRILLING CO. 





Sikes-Burckhalter Drilling Company deseribes the new 
THOMPSON Vibrating Shale Shaker as “efficient and 
economical.” ... and you'll agree when you've seen it 
in operation. Because the THOMPSON Shale Shaker 
brings you many exclusive features not found on any 
other shale shaker as well as the famous THOMPSON 
rugged construction that means long, trouble-free life. 
CHECK the new THOMPSON Vibrating Shale Shaker 
TODAY ...see why you can get more with THOMP- 
SON Shale Shakers and Separators. 





For Complete Details 
Write for Bulletin 


p40 tool Co. 


IOWA PARK, TEXAS 


To obtain more information on products advertised see page E-43 E-47 





New Equipment 


ordered with three different mounting 
pads and a variety of power take-off 
shafts. Dimensions for Model K660P in- 
clude: Length, 22 in.; width, 23¥% in.; 
height, 27-9/16 in. and weight, 225 Ib. 
The power take-off shafts are available in 
lengths up to 6-9/16 in. The engine may 
be ordered with either a hand crank or an 
electric start. 


Circle letter (AD) on reply card. 
(AE) WELLCHECKER 


A new wellchecker to automatically 
record the amount of oil, gas and water 








produced at operating pressures of 1800 
psi has been added to the standard line 


wellcheckers by Rolo Manufacturing 
Company. The new unit known as Rolo 
wellchecker No. 18H-1207 is 12%4-in. in 
diameter, 7 ft seam to seam and equipped 
with 1-in. oil line and 3-in. gas run. 
Circle letter (AE) on reply card. 


(AF) CIRCUIT BREAKER 


The Trumbull components department 
of General Electric Company announces 
the introduction of a new type “R” cir- 
cuit breaker for the residential construc- 
tion market. Used in conjunction with the 
General Electric load center for service 
entrance equipment, type “R” does away 
with the need for old-fashioned fuse boxes. 
It also has a positive action mechanism, 
which enables the contacts to break in- 
stantly thereby protecting them from ex- 
cessive burning and arcing. 


Circle letter (AF) on reply card. 


(AG) PUMP ANCHOR 


Fluid Packed Pump Company has re- 
cently placed on the market the “Oil- 
master” insert pump anchor, a combina- 
tion packoff and anchoring device that 


eee 














permits a pump to be set at any desired 
point in the tubing string. It therefore 
permits setting the pump in a tubing string 
where a shoe or seating nipple are not 
provided, or permits raising the pump 
without pulling tubing. It is the only in- 
sert pump anchor that can be set without 
rotation. 


Circle letter (AG) on reply card. 
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(AH) STRIPPING COLUMN 


A new system for protecting direct 
steam-heated stripping columns against 
pressure build-ups caused by clogged 
trays has been devised by The Foxboro 
Company. In the new system, a Foxboro 
Auto-Selector controller permits a fixed 
flow of steam to column until clogged trays 
force bottom pressure to critical point. 


Circle letter (AH) on reply card. 
(Al) PAINT REMOVER 


An aerosol paint remover formula pro- 
ducing a foaming action that is faster, 
cleaner, and more active than brush-ap- 
plied types has been developed by the 
Du Pont Company’s chemicals division 
and will be made available free of cost to 
interested packagers. Laboratory experi- 
ments indicate, the company said, that the 
“slushy” snow-like deposit obtained with 
the aerosol spray increases the activity of 
the remover. 

Circle letter (Al) on reply card. 


(AJ) WIRE STRANDING 


A new high-speed wire stranding ma- 
chine, production of flexible wire rope for 
excavating shovels, cranes, and various 
types of hoists is being accelerated in the 
Wire Rope Division of John A. Roebling’s 
Sons Corporation, wholly-owned subsidi- 
ary of the Colorado Fuel and Iron Corpo- 
ration. The new machine twists anywhere 
from 26 to 46 separate wires into strands 


- for the fabrication of wire rope. 


Circle letter (AJ) on reply card. 
(AK) SAFETY HOOK 


A new Safety hook has been developed 
by Coffing Hoist Company. It is said to 
offer greater safety to both men and equip- 
ment during lifting operations, as well as 
simple and convenient enough so that 
hoist operators will make full use of its 
safety locking features. Once the hook is 
engaged, a stamped steel latch swings 
down and is securely held in place. 


Circle letter (AK) on reply card. 
(AL) WELDER 


The Lincoln Electric Company has an- 
nounced an a-c type welder, the “Fleet- 
welder Special.” The machine is available 
in 300, 400 and 500 amp, NEMA rated, 
sizes. It is a heavy duty a-c welder for 
production welding. It has free circuit re- 
actor control of welding current. 


Circle letter (AL) on reply card. 
(AM) PIPE THREADER 


The Toledo Simpact 1 to 2-in. self-con- 
tained rachet threader is now offered with 
a new improved cam-type quick-action 
pipe holder, it was announced by Toledo 
Pipe Threading Machine. The new holder 
has broader jaws to permit more positive 
grip on the pipe, and free action cam that 
sets instantly to size. 


Circle letter (AM) on reply card. 
(AN) CONDULETS 


Explosion-proof condulets manufac- 
tured by Crouse-Hinds Company, pro- 
tect the switches and instruments on a 
panel-board at a lubricating oil plant in 
California. A condulet permits explosive 
vapors to enter its interior through flame 
tight joints. When vapors contact an arc, 
an explosion occurs. But two factors keep 
the explosion and its effects within the 
condulet. First, the condulet housing is 
strong enough to withstand at least four 
times the pressure of such explosions. 
Secondly, explosion flames — contained 
by walls of condulet—cannot escape. 


Circle letter (AN) on reply card. 


(AQ) MOLDED VALVES 


A new line of molded, Globe-type poly. 
vinyl chloride valves has recently beep 
developed and is now in production hy 
Stokes Molded Products. The valves jn. 
corporate many features such as the 
ability to repack the stem with Teflon 
packing even under full line pressure. No 
packing of any type is needed at the valve 
seat, however, and the disc is replaceable. 


Circle letter (AO) on reply card. 
(AP) PLASTIC MACHINE 


The only electronically controlled plas. 
tic extrusion machine in the Southwest has 
been recently installed by Tube-Kote, Inc. 
This new thermo-molding machine is par 
of the initial equipment Tube-Kote has 
installed to organize its new plastic pipe 
manufacturing division. 

Tube-Kote is producing TK-202, a flexi- 
ble plastic pipe made of polyethylene, and 
TK-404, a semi-rigid pipe made of celly- 
lose acetate butyrate. 

Circle letter (AP) on reply card. 


(AQ) DIESEL ENGINE 

National Supply Company has ap. 
nounced a new Superior PTDS super- 
charged diesel engine, which is said to pro- 
duce more power without an increase in 
size, and is claimed to keep rig downtime 
to a minimum. The PTDS rotary drilling 
engine is available as a six cylinder model 
developing 485 to 525 bhp or as an eight 
cylinder model, developing 650 to 700 
bhp. It can be factory or field-equipped 
for dual fuel operation. 


Circle letter (AQ) on reply card. 
(AR) DISPLACEMENT METER. 


Accuracy of positive displacement 
meters can be determined by the meter 
proving tanks now being manufactured by 
Oil Metering and Processing Equipment 
Corporation. The fluid can be flowed 





through the meter to be checked and the 
results compared. The meter can then be 
calibrated to make it coincide with the 
proving tank. Meter proving tanks are in 
sizes from 25 to 2000 gal. 

Circle letter (AR) on reply card. 


(AS) GAGE LINE WIPER 

A new device for saving time and avoid- 
ing hazards from oil blowing over 
deck and walk, which eliminates frequent 
cleaning and painting has been placed on 
the market by Grip Tite Manufacturing 
Company. It is a metal and synthetic-rub- 
ber combination designed compactly into 
a gage line wiper. It is easily installed 
the hatch hole of the tank by means of 4 
rigid bracket with slotted hole for hatch 
bolt and adjustment. The gage line 's 
reeled in through the wiper. 


Circle letter (AS) on reply card. 





THE PETROLEUM ENGINEER, July, 1954 















ES REFIN 










\\ 









= 










































































LPG and 
Gasoline 


STORAGE TANKS FUEL TANKS 


LPG, Anhydrous Ammonia 
and Gasoline 
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A few examples of produc- 


tion and custom steel fabrica- 





tion, designed and produced 


by the facilities of Master Tank 
& Welding. For any require- 


ments, write, wire or phone. We 








also warehouse steel plate. 





LPG and 
Anhydrous 





Ammonia 
TRANSPORT 
TANKS 





API 5LX 
EXPANDED LINEPIPE 
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(AT) FLOAT VALVE 


Halliburton Oil Well Cementing Com- 
pany has published a four-page bulletin 
on its new float valve. Test results on the 
valve, in laboratory and field, indicate it 
will provide better protection against leak- 
ing and more resistance to wear. 


Circle letter (AT) on reply card. 
(AU) PRESSURE CLOSURE 


A new type pressure closure for all 
types of pressure vessels and piping sys- 
tems is the subject of an 8-page bulletin 
published by the Sillers Engineering Com- 
pany. The flex ring closure, as it has been 
designated by the manufacturer, incorpo- 
rates an internal pressure closing, metal- 
to-metal seal principle. It seals tighter as 
the pressure upon it increases. 

Circle letter (AU) on reply card. 


(AV) HEAT EXCHANGER 
DIVISION 


The Lummus Company has issued a 
new booklet on their heat exchanger divi- 
sion. This booklet is intended to acquaint 
industries with the work that has been 
done by The Lummus Company. It shows 
the operations required in the manufac- 
ture of its products, with complete illustra- 
tions and photographs. 

Circle letter (AV) on reply card. 


(AW) GAGES AND VALVES 


Jerguson Gage and Valve Company 
has released a folder, Data Unit 238, de- 
scribing its gages and valves. It contains a 
series of drawings illustrating end con- 
nected gages, close hook-up side connected 
and close hook-up back connected gages. 
and jacketed gage connections. 


Circle letter (AW) on reply card. 
(AX) GAGE ILLUMINATORS 


Jerguson Gage and Valve Company has 
published a folder, Data Unit 242, de- 
scribing its illuminators for liquid level 
gages. These illuminators give even dif- 
fusion of light over entire gage length; 
are available in single and double sec- 
tions. 

Circle letter (AX) on reply card. 


(AY) GRAPHITIZATION 


Edward Valves. Inc. has made reprints 
of “Graphitization” available avain. The 
12-page booklet discusses graphitization 
from the standpoint of temperature, 
chemical composition, deoxidation prac- 
tice. pre-weldine microstructure, welding 
conditions. post-welding heat treatment, 
stress, and strain. 


Circle letter (AY) on reply card. 
(AZ) DEM'NERALIZATION 


Graver Water Conditioning Company 
has published a 24-page bulletin WC-111. 
on demineralization. Chemical and me- 
chanical factors entering into the design 
and operation of demineralizing plants for 
obtaining the highest qualitv process water 
and boiler feedwater from a wide rance of 
water supplies and under many different 
operatine conditions are fully explained. 


Circle letter (AZ) on reply card. 
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(BA) FIBER 


A complete description of “Teflon” 
tetrafluoroethylene fiber is contained in a 
booklet released by Du Pont Company. 
Produced only in experimental quantities 
at present, “Teflon” fiber is being evalu- 
ated strictly as a tool for industry. It was 
emphasized that there are no textile ap- 
parel uses envisioned for the fiber at this 
time. Teflon is especially resistant to heat 
and chemicals. 


Circle letter (BA) on reply card. 


(BB) CHART 


The Hydraulic Hoist and Steel Dump 
Body Manufacturers Association has an- 
nounced the publication of a hoist classi- 
fication chart. This is the first chart of its 
type in the industry. The chart places all 
hoists in classes depending on the torque 
rating in inch-pounds developed by the 
hoist around its hinge shaft. Also included 
in the chart is a table for determining the 
size or rating of hoist needed for any use. 


Circle letter (BB) on reply card. 


(BC) PROCESS TIMER 


An eight-page bulletin on a new process 
timer has been made available by the 
General Electric Company. Designated 
GEC-1223, the two-color publication de- 
scribes in detail the operation, advantages. 
and applications of the companv’s new 
type TSA-18 process timer. Included also 
are connection diagrams for typical ap- 
plications, as well as installation and “cut- 
away” illustrations, prices, specifications. 


Circle letter (BC) on reply card. 
(BD) RECORD PLAYBACK 


General Electric Company has issued a 
bulletin describing a system of recording 
motion on magnetic tape and plaving it 
back for automatic programming of pro- 
duction machines and processes. Desig- 
nated GEA-6092. the two-color. six-page 
publication explains the principle of the 
new G-E control. 


Circle letter (BD) on reply card. 
(BE) VALVES 


Homestead Valve Manufacturing Com- 
panv has issued a new 24-page reference 
book, No. 39-5 showing Homestead lubri- 
cated plug valves in full-port and venturi 
types. sizes up to 14 in., and with a choice 
of self-seal two-piece plug or one-piece 
plue desiens. Engineering information in- 
cludes principal dimensions, types of con- 
trol, metals, lubricants, etc. 


Circle letter (BE) on reply card. 


(BF) PUMPS 


The Gorman-Rupp Company has pub- 
lished a 12-page bulletin illustrating its 
self priming centrifugal pumps. The at- 
tractive bulletin contains sectional draw- 
ines, photoeraphs, and table of engineer- 
ing information. 


Circle letter (BF) on reply card. 


(BG) ANODES ° 


Pipe Line Anode Corporation has just 
released a new 8-page color booklet show- 
ing applications for magnesium anodes in 
tanks. oil well casing. heater treaters. off- 
shore drilling platforms. ship installations, 
and flow lines. Booklet is entitled “How 
to Combat Corrosion.” 


Circle letter (BG) on reply card 
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(BH) WASTE TREATMENT 


Treatment of industrial waste waters 
and process liquors are described in bul. 
letin WC-116, “Industrial Waste Treat. 
ment,” published by the Graver Water 
Conditioning Company. Drawings, pic. 
tures, and a problem-solution-result type 
of explanation demonstrates how Graver 
equipment solves such problems as proc. 
ess and cooling water shortages, contami- 
nation of streams with plant effluents, and 
the loss of heat and materials in discarded 
waters and process liquors. 


Circle letter (BH) on reply card. 


(BI) INSTRUMENTS 


A new catalog (M-2-A) published by the 
Weston Electrical Instrument Corpora- 
tion illustrates and gives complete infor- 
mation on their line of mechanical indus- 
trial instruments. The line includes fixed 
stem and distant reading dial thermom- 
eters, temperature, and pressure recorders, 
non-indicating controllers, indicating and 
recording controllers, and accessories and 
diaphragm motor valves. 


Circle letter (BI) on reply card. 


(BJ) PHOTOGRAPHIC PAPER 


A two-color, 18-page booklet for busi- 
ness-industry users of photographic papers 
for reproduction of documents, charts, 
graphs, etc., is available from the Du 
Pont photo products department. The 
booklet contains detailed descriptions of 
Du Pont reproduction papers and their 
applications. 


Circle letter (BJ) on reply card. 
(BK) GROOVED END VALVES 


A comprehensive, completely _ illus- 
trated four-page circular describing iron 
body bronze mounted vrooved end valves 
for grooved end couplines has been pub- 
lished by The Lunkenheimer Company. 
Lunkenheimer grooved end valves are 
available in 2% to 8-in. sizes in standard 
209-Ib W.O.G. vate valve patterns and in 
a 2-in. size 225-Ib W.O.G. “King-clip” 
pattern. 

Circle letter (BK) on replv card. 


(BL) CLAMPS AND SADDLES 


The M. B. Skinner Company has pub- 
lished a new catalog and manual, show- 
ing clamps and saddles for steel or cast 
iron pipe. It contains large color illustra- 
tions and cross section detail drawings of 
the companv’s line of pine repair clamps, 
service fittings and drilling equipment, 
plus descriptions and specifications. 


Circle letter (BL) on replv card. 


(BM) SCRAPERS, WAGONS 


Allis-Chalmers Manufacturing Com- 
pany has published two catalogs describ- 
ine in detail its Models TS-200 and 
TS-300 motor scrapers. and motor wavon 
models TR-200 and TW-300. Both cata- 
lores — MS-452 which covers the TS-300 
and TW-390 units, and MS-453 covering 
— TS-200 and TR-200, are in two 
colors. 


Circle letter (BM) on reply card. 
(BN) PLOTTER 


Minneapolis-Honeywell Regulator 
Company has issued data sheet 10.0-17 
describing a new Electronik recorder for 
the automatic plotting, on a sinele chart, 
of a curve that continuouslv evaluates two 
variables in terms of a third. The new in- 
strument incorporates three complete 
measuring and balancing circuits that can 
be enereized by any d-c millivolt source. 


Circle letter (BN) on reply card. 
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(BO) SLIPS 

The Guiberson Corporation has issued 
a one-sheet folder illustrating its three-way 
grip, type F tubing spider. The type F 
spider is designed for fast, efficient, and 
safe operation. The slip has a lever that 
allows operator to control the slip, thus 
leaving his hands free for other purposes. 


Circle letter (BO) on reply card. 


(BP) MICROWAVE UNITS 


“Building block” equipment units for 
RCA’s CW-20 microwave radio relay 
communications systems are described in 
aset of 10 catalog sheets issued by the en- 
gineering products division of the Radio 
Corporation of America. The literature 
also explains by text and illustrations the 
inter-relationship of these standard equip- 
ment units and the flexibility with which 
they can be integrated in rack-mounted 
assemblies. 

Circle letter (BP) on reply card. 


(BQ) TRACTOR 


Caterpillar Tractor Company has pub- 
lished a folder featuring its new 150 hp 
Cat DW15 tractor. The folder is complete 
with photographs and cutaways of the 
engine, transmission, and clutch. A de- 
tailed specification sheet is included. Also 
included are brief specifications and sug- 
gestions for properly matching the tractor 
with a scraper or wagon. 


Circle letter (BQ) on reply card. 


(BR) MIXER 


Fisher Scientific Company has pub- 
lished a booklet giving detailed figures of 
laboratory experiments with an automatic 
mixer. The seven-page booklet contains 
drawings, tables, and charts explaining the 
unique principle of the mixer. Dry or wet 
materials are mixed equally well. 


Circle letter (BR) on reply card. 
(BS) BETZ TECHNICAL PAPER 


“Experiences With Filming Amines In 
Control of Condensate Line Corrosion” is 
the subject of technical paper No. 127, 
prepared by W. H. and L. D. Betz. At- 
tributing condensate line corrosion chiefly 
to the presence of carbon dioxide in the 
steam and water, various methods of mini- 
mizing boiler feedwater alkalinity are dis- 


cussed, especially the employment of film.. 


ing amines. 
Circle letter (BS) on reply card. 


(BT) PUMPS 


Ingersoll-Rand has available for dis- 
tribution an interesting and instructive 
booklet on “Centrifugal Pump Funda- 
mentals.” This 12-page form is written in 
simple language and illustrated with 
easily understood diagrams. Included in 
the booklet are “Centrifugal Pump Anal- 
ogies,” “How to Calculate,” “Total Head 
or Pressure.” “Capacity or Quantity De- 
livered,” “Specific Gravity or Weight of 
Liquid,” “Hydraulic and Brake Horse 
Power,” and “Pump Pressure.” 


Circle letter (BT) on reply card. 


(BU) SUMP PUMP SELECTOR 


A 20 page BJ Sumpmaster bulletin re- 
leased by the pump division of Byron 
Jackson Company, contains all the an- 
swers to selecting any of 4000 or more 
sump pump models. By determining de- 
sired gpm and total head and using se- 
lection charts individual model number 
may be found. Complete dimensions, out- 
rev ~ or and a coding system are in- 
L 


Circle letter (BU) on reply card. 
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(BV) GAS MONITORING 


A new bulletin titled “Natural Gas 
Monitoring” has been released by Arnold 
O. Beckman, Inc., describing costly effects 
of air in gas lines. By continuously meas- 
uring the amount of oxygen in a system, 
danger of explosion and loss due to pipe 
line deterioration can be avoided and the 
heating value of the gas maintained at 
proper standards. A pipe line monitoring 
system is illustrated. 


Circle letter (BV) on reply card. 


(BW) STYRENE MONOMER 


A description of Koppers Styrene 
Monomer and its uses is contained in a 
23-page bulletin issued by the chemical 
division of Koppers Company, Inc. Prod- 
ucts listed include synthetic rubber poly- 
styrene, styrene butadiene latices, poly- 
ester resins, styrenated drying oils, sty- 
renated alkyds, ion-exchange resins, sty- 
rene-acrylonitrile copolymers, styrene- 
maleic resins, and other chemical deriva- 
tives. Properties of the derivatives and 
specifications of Stryrene Monomer are 
also given. 

Circle letter (BW) on reply card. 


(BX) ACIDIZING 


Dowell Inc., has issued a one-sheet 
folder on acidizing at high temperatures 
with Dowell inhibitor. Application meth- 
ods, results, and general information 
about Dowell’s acid inhibitor are fully 
explained. 

Circle letter (BX) on reply card. 


(BY) TURBINE 


Elliott Company has made available a 
new 16-page bulletin H-22, on its “Type 
YR Mechanical Drive Turbine.” The bul- 
letin gives emphasis by large, detailed 
illustrations to design features and proper 
control of mechanical drive turbines. 
Modifications, specifications, and dimen- 
sions are detailed. 


Circle letter (BY) on reply card. 
(BZ) OILFIELD EQUIPMENT 


Black, Sivalls and Bryson, Inc., has an- 
nounced publication of three new oilfield 
equipment bulletins, two on emulsion 
treaters and one on glycol type dehydra- 
tors. Bulletin 31-03 describes the Model 
S treater, a well balanced treating unit for 
low cost treating; bulletin 31-04 describes 
the Model SCW treater, a cold weather 
modification of the Model S, and bulletin 
34-03 describes the BSXB glvcol-tvpe gas 
dehydrator for processing natural gas to 
pipe line specifications. 


Circle letter (BZ) on reply card. 
(CA) EQUIPMENT 


Gardner-Denver Company has intro- 
duced a catalog covering the complete line 
of Gardner-Denver pumps, compressors, 
rock drills, and pneumatic equipment. 
Additional bulletins containing full de- 
scriptive information are also available on 
most products, for the benefit of those 
who require more specific details than are 
found in the general catalog. 


Circle letter (CA) on reply card. 
(CB) ALLOY CASTINGS 


The International Nickel Company, 
Inc., has published bulletin A-141 for 
users and potential users of stainless and 
heat-resistant alloys in cast form. Typical 
compositions regularly produced, with 
their applications, limitations, and the 
types of service for which they are suit- 
able are discussed in the 48-page bulletin. 


Circle letter (CB) on reply card. 
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NATIONAL WET-TYPE SCRUBBERS 
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The service required of Wet-Type Scrubbers! Pipe line 
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the liquid particles from the gas stream when passing 
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through the National Gas Scrubbing element in the 
top part of the Scrubber. 

National Vertical and Horizontal Gas Scrubbers are 
available in a wide range of sizes, working pressures 
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—_ EDITORIAL 





Significant Technical Literature 


EAcu year the literature available on petroleum subjects becomes greater, 
attesting to the fact that the industry, in a technological sense, is never contented 
to remain static. Developments in operations and processes are continuing and 
sometimes rapid. Keeping the technical and semi-technical man informed neces- 
sitates a great amount of writing and discussion. Much of this is done for 
societies and associations. Distribution of these papers is limited principally to 
members, so with a view to making available the most valuable papers to a wider 
readership, The Petroleum Engineer publishes each year a Reference Number. 


Originally the intent was to include all papers having permanent value, but 
the increase in number of societies and the greater volume of papers presented 
before each, makes this an impossibility. As a substitute measure our editors 
Strive to select those pertaining to the most important developments. T 


Since the last issue of the Reference Annual some important developments el 
have occupied the spotlight. Return of the tidelands to the several states, as an 
example, has created great interest in drilling in offshore waters. Many prob- 
lems are involved and the expense is great. A symposium on the subject, : 
which includes a group of papers written by leading authorities and presented p 
before the American Petroleum Institute Southwestern District Division of Pro- 
duction, discusses all phases of this important topic, and may well form the 
basis for future activity in this catagory. 





Outstanding in the field of refining are the several coking processes. By means 
of new methods of manufacture this product, valuable in metallurgy and as 
chemical intermediates, among other things, can be produced at a cost to make 
its use economical. A symposium on coking, consisting of papers presented 
before a number of organizations and published in a group for the first time, is 
also a part of this issue. 








Expansion of pipe line systems, and their use for certain products of petro- 
leum, as well as for crude oil and gas, has given rise to factors calling for 
solution. Operators are giving serious study to such matters as propane trans- , 
portation and storage, control of stations by microwave, design of electrical | 
equipment, selection of proper diameter pipe, pipe coatings, etc. : 


No one division of the oil and gas industry can be said to have outdistanced 
another in progressive thinking and research. They have all done an outstanding 
job. We are merely bringing the reader ‘results of some of this work, and it is 
our belief that the papers published in this issue will find a valued place among 
reference literature. 
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THERE is an unhealthy trend in sci- 
ence which is giving much concern, 
and about which we all can, and I hope 
will, do something. 

What I refer to is the breakdown in 
communications between the various 
sciences and between science and the 
public. 

I say to you — “La scienza é scienzas 
solamente quando il primo -spazzatu- 
raio ti comprende” — and unless you 
understand Italian and can surmount 
my mispronunciation, this means noth- 
ing to you. If I translate this old prov- 
erb — “Science is science only when 
the first streetcleaner understands you” 
—you know what I’m talking about 
and you also have the text of this ad- 
dress. I could call the salad you have 
just eaten — “Lamellar fibrous cellu- 
lose impregnated with chlorophyll and 
tumbled with a triglyceride-acetic acid 
emulsion” — frankly, I prefer to call 
it “green salad with French dressing.” 

The sciences have become so com- 
plex and workers in them have built 
up their own vocabularies to such an 
extent that a chemist has difficulty in 
understanding a physicist; the biologist 
can’t talk to the geologist; none of them 
can talk plainly to the engineer. Some- 
times the engineer can’t get his ideas 
across to management; and few tech- 
nical people can explain their aims and 
what they have done, to the public. 


_tPresident’s address at 57th annual conven- 
tion of American Society for Testing Materials, 
Chicago, Illinois, June 16, 1954. 

Assistant director, Socony-Vacuum Labora- 
tories, Socony-Vacuum Oil Co., Inc., New York, 
New York. 
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PLAIN TALK 


J. C. BEARD, JR.* 


Now the engineer must put the sci- 
entists’ fundamental discoveries on the 
assembly line and ultimately the pub- 
lic must pay for them. This can be done 
well and quickly only if each has a 
clear understanding of what the other 
is talking about. 

This breakdown in communications 
retards invention and stifles the fruits 
of it. How does this come about? In 
this way. There are three steps in mak- 
ing an invention: 

First, there is the recognition of the 
problem — some human want to be 
satisfied, some obscure thing to be 
made clear, or relations between things 
or events to be organized into a “law.” 

Second step is fact finding and data 
collecting. The prospective inventor 


must get all the human experience and 
observation that will assist him in solv- 
ing his problem. In short, he studies the 
technical literature. He must stuff his 
conscious mind to the point of bursting 
with anything that may be remotely 
related to the problem to be solved. 
Now strange as it may seem, he is 
less likely to get an invention from 
reading the literature obviously per- 
tinent to his problem. For example, i! 
he wants to make an improved steel, 
he won’t find the answer in the tech- 
nical literature on steel; because if it 
were already there, it wouldn’t be new 
and, hence, would not be an invention. 
Further, a good way to get fired is to 
publish something before it is patented. 
We see, then, that ideas gleaned from 











TRUE COMMUNICATION is the highway upon which 
human effort must march forward. To inject strange multi- 
syllable words unnecessarily makes it an obstacle course. 
Mechanics of communications have vastly improved in 
recent years at a time when scientists and engineers are 
raising walls of obscure technical jargon around their work. 
Scientific advancement can be slowed as much by the dis- 
guise of obvious meanings hidden in gilted words as by 
political restrictions criticized as “thought control.” 














nonobvious sources are most likely to 
be new. 

All of this means our prospective in- 
ventor must be able clearly to under- 
stand what he reads. If the literature is 
gibberish, understood by only a select 
few, then indeed our prospective in- 
ventor has a rough road ahead. I used 
the word “gibberish” advisedly because 
it is derived from Geber, a famous 
Arabian alchemist who was a master of 
the jargon of his profession. 

We will assume now that our pros- 
pective inventor has somehow over- 
come the communication difficulties 
and has crammed his conscious mind 
with a wealth of scientific experience. 
Now all of this finds its way into his 
subconscious mind and tosses around 
there like the bits of colored glass in a 
kaleidoscope. Suddenly the pieces click 
together into a beautiful pattern and he 
has an invention, or a solution, or a 
“law.” There is not much that can be 
done about controlling the operation of 
the subconscious mind; it works while 
you sleep, or play, or do most anything 
except think about the problem to be 
solved. 

There is, however, something we can 
do about the fact-collecting phase, both 
to help ourselves and others, that is, 
talk plain. 


I don’t want you to think that this 
important conclusion is original with 
me. Many great contemporary scien- 
tists have written about it. 

Vannevar Bush, addressing the Med- 
ical Society of the District of Colum- 
bia last year, warned that over special- 
ization and the volume of publication 
are driving groups of scientists to de- 
velop their own jargon, unintelligible 
except to the initiated, heightening the 
barriers which separate their works 
from the main stream of progress. He 
said there were two concrete things 
that could be done about it. First, sci- 
entists could be intelligible. He said 
they have a moral obligation to express 
themselves so that they can be quickly 
understood by those within their pro- 
fession or closely related professions. 
Second, those who possess that unique 
skill should be encouraged to gather, 
integrate, and interpret the information 
developed by many workers so that 
great masses of seemingly confused 
data become clear, intelligible, and 
useful to their fellows. Incidentally, the 
article in Chemical & Engineering 
News' from which the above ab- 
stracted was titlhed—‘“A Tower of 
Babel in Science?” 

In 1952, Detlev Bronk, who, you will 
recall, was our guest speaker that year 
at our Fiftieth Anniversary meeting, 
told a meeting of the American Associ- 
ation for the Advancement of Science?” 
that “universities were doing a grave 
disservice to the future of American 
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This, the 13th issue each year of The Petroleum Engineer, 
does not have regular features. It is a special issue devoted 
to papers given before the great organizations of the petro- 
leum and associated industries. Papers are chosen for their 
significance in marking progress today and for their poten- 


tial helpfulness in future advancement of our industry. 








scientists by not giving them an ade- 
quate stimulus to develop appreciation 
and affection for the sharp meaning of 
the right word.” 

Melba Phillips reporting for a group 
of scientists in the magazine Science® 
said: “In England, France, and Ger- 
many, there sprang up in the nineteenth 
century a tradition of the scientist’s ob- 
ligation to interpret his philosophy and 
his results to the nonscientific public to 
which, in the broadest sense, he owed 
his support. At the present, Albert 
Einstein is an outstanding example of 
this tradition, which was notably sup- 
ported in the past by Faraday, Pasteur, 
Huxley, and Poincaré, among others. 
Most American scientists have re- 
treated so far into the remote reaches 
of specialization that they have largely 
forgotten their obligation to the 
public.” 

In a lighter vein, Austin Patterson, 
in Chemical & Engineering News' 
called attention to a “honey” from the 
viewpoint of clarity, namely, the med- 
ical term “cheilognathouranoschisis.” 
Wouldn’t it have been easier to say “a 
hare lip combined with a cleft palate”? 
There are only seven more letters in 
the descriptive phrase than there are in 
the medical term. 

Continuing in a less serious mood 
you might like to hear a joke that was 
published in Chemical & Engineering 
News: 

A small businessman wired the De- 
partment of Commerce asking if hy- 
drochloric acid could be used to clean 
a certain type of boiler tube. The en- 
swer came back, “Uncertainties of re- 
active processes make the use of hydro- 
chloric acid undesirable where alka- 
linity is involved.” 

“Thanks for the advice,” wrote the 
small businessman. “I'll start using the 
acid tomorrow.” Back from Washing- 
ton came a night letter: “Regrettable 
decision involves uncertainties. Hydro- 
chloric will produce submuriate in- 
validating reactions.” 

“Thanks again,” wrote the small 
businessman, “Glad to know it’s O.K.” 
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This time Washington sent an urgent 
straight wire: “Hydrochloric acid will 
eat hell out of your tube.” 

Now folks, that last sentence js 
what I mean by plain talk. 

Mention was made above of that 
great scientist Michael Faraday. Let us 
note an excerpt from his dairy. In 1846 
he wrote, “All I can say is, that I do 
not perceive in any part of space 
whether (to use the common phrase) 
vacant, or filled with matter, anything 
but forces and the lines in which they 


are exerted.” What beautiful plain 
talk, 29 monosyllables and 8 bi- 
syllables. 


If you have not done so, you will 
find it interesting sometime to read the 
Scientific American, a magazine which 
is doing a good job of making scien- 
tific matters clear to those with only a 
relatively elementary scientific back- 
ground. Waldemar Kaempffert in the 
New York Times uses simple language 
to acquaint the general public with 
progress in science. 

The Nobel prize for literature last 
year went to the one who coined these 
plain, powerful sentences: 

“I have nothing to offer but blood, 
toil, sweat, and tears,” 
and again — 

“Never have so many owed so much 
to so few,” 
and still again — 

“We have not journeyed across the 
centuries, across the oceans, across the 
prairies, because we are made of sugar 
candy.” 

We cannot all be Nobel prize win- 
ners, or Winston Churchills.— there 
can be only one such — but we all can 
try to talk plain. 
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FIG. 1. An offshore 4-well high pressure gas condensate produc- 
ing installation. On right is crew quarters-utility platform, safely 
located approximately 250 ft upwind of the wellhead area and 


Offshore Drilling Symposium 





joined to the main production structure by two walkways. On ex- 
treme left, downwind of main structure, a small revolving per- 
sonnel transfer crane may be seen. 
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Drilling Equipment and Techniques 


DriLLING equipment and_tech- 
niques in Gulf Coast offshore opera- 
tions are in many ways similar to those 
encountered in inshore Gulf Coast op- 
erations. The exacting requirements of 
drilling from multiwell platforms, how- 
ever, pose several new problems and 
exaggerate many of the inshore drill- 
ing problems. 

Mention of multiwell platforms im- 
mediately classifies this article in the 
development drilling category. As a de- 
velopment drilling program is the goal 
of the companies entering into off- 
shore drilling operations, this classifi- 
cation seems logical. Actually, wildcat 
drilling operations do not differ greatly 
from development drilling operations 
offshore. This holds true in an offshore 
wildcat area because if the first well 
which is normally a straight hole is 
dry, then additional drilling tests to the 
objective are usually made before 
abandoning the platform. Directional 





_ tPresented at the spring meeting of the 
Southwestern district API Division of Produc- 
tion, Rice Hotel, Houston, Texas, March 8, 
4 and 5, 1954. 
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drilling is then required to reach the 
new targets. 

Similarly, the first well from a de- 
velopment platform is usually a straight 
hole and the additional wells are di- 
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rectional holes. Multiple well platforms 
in offshore operations have the advan- 
tage of lower per well construction 
costs, plus the long range advantage of 
lower operating and maintenance costs 
of multiple well platforms when the 
wells are in the producing stage. Off- 
setting these economies are the addi- 
tional cost of areal reach limitations of 
directional drilling. Six-well platforms 
have been selected in some areas as a 
compromise between these offsetting 
factors. In areas of multiple producing 
zones, platforms for as many as 12 
wells have proved satisfactory. 

An important consideration in off- 
shore development drilling is the proper 
location of subsequent drilling plat- 
forms. Location is often dependent 
upon geological control obtained from 
wells drilled from the last completed 
platform. This situation is complicated 
by the fact that erection of a six-well, 
one-rig platform requires four months 
from the time the location is selected 
to the time the platform is ready for 
spudding the first well. If the average 


B-21 





































Offshore Operating Symposium 



































FIG. 2. A photo staging what is probably one of the most successful means of transferring 
personnel in rough weather thus far devised. Small revolving crane mounted on 
main structure, upper left, is shown lowering a crewman with life preserver onto 


the stern of the crew boat. 


time to drill wells is only one month, 
then location of the next platform must 
be determined from geological infor- 
mation obtained from the first two wells 
drilled from a new platform. This re- 
quires careful selection of bottom hole 
locations by the geologists and the 
drilling departments are expected to 
be able to reach these targets. This 
challenge has been met by improved di- 
rectional drilling techniques. 
Equipment used in offshore drilling 
operations must be the best available 
to insure an absolute minimum of 
‘costly shutdown time. In the early 
stages of offshore drilling, the drilling 
rig cannot be tailored to the specific 
drilling task and often times the rig in 
use will have sufficient capacity for 
drilling to twice the objective depth. 
Since may of the offshore prospects 
are piercement type salt dome struc- 
tures, or deep-seated salt dome struc- 
tures with multiple zone objectives, 
the objective depths in a particular 
area may vary from 3000 to 16,000 ft. 
It is neither practical nor economical 
to design offshore drilling platforms 
to accommodate several sizes of drill- 
ing rigs and the added expense of re- 
moving one size drilling rig from an 
area to replace it with another drill- 
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ing rig prohibits this practice. As a re- 
sult, large drilling rigs of 800 to 1400 
hp ratings are being used for most off- 
shore drilling. Engine capacity for 
these rigs is often 50 per cent above 
the draw-works rating, which permits 
overhaul of engines without rig shut- 
downs. Sufficient slush pump capacity 
is available on the drilling platform 
for 12,000 to 16,000 ft drilling and 
most offshore drilling units are equip- 
ped with an additional 600 hp pump on 
the drilling tender for standby or mud 
mixing purposes. 

Conventional 140 ft derricks with 30 
ft bases have been used in most off- 
shore drilling operations to date. The 
average offshore derrick is designed for 
1,000,000 Ib load and maximum wind 
velocities ranging from 125 to 140 
miles per hour. Two departures from 
the conventional 140 ft derricks are 
now being used successfully. A twin 
rig platform utilizing two 129 ft der- 
ricks with 24 ft bases was first used 
in 1949 and this same equipment is 
drilling from a 10-well platform to- 
day. The twin rigs have the econom- 
ical advantage of being served by one 
LST tender, and thus far no serious 
difficulties have resulted from having 
the rigs drilling side by side 


an 

Another departure from the convep. 
tional derrick is the “six-well” derrick, 
which was designed to permit drilling 
6 wells without having to move the 
derrick or drawworks. This derrick jg 
140 ft high with dimensions 40 ft by 
45 ft at the base and 18 ft by 23 ft at 
the top. By shifting positions of the 
crown block and the rotary table, 2 
rows of 3 wells each can be drilled with 
this rigging. The rows are 10 ft apart 
and the wells in each row are spaced 
7% ft apart. Three wells, or a com. 
plete row, have been drilled and gy¢. 
cessfully completed, and the fourth 
well is now drilling ahead. By keeping 
the heavy drilling equipment and the 
derrick in one position while drilling 
the 6 wells, shifting of loads on the 
platform is minimized and fewer 
pilings are required in the design of 
the platforms. Minor corrective adjust- 
ments have been necessary, but an ap- 
preciable economy has been realized 
and this new type derrick is considered 
a successful venture. 

Casing programs and blowout pre- 
venter equipment are somewhat more 
elaborate in offshore drilling than in 
inshore drilling. The casing program 
for a particular well is determined by 
the objective depth and the anticipated 
hole troubles. The various offshore op- 
erators have developed casing pro- 
grams that differ considerably, but these 
programs in most cases have been 
adapted to their particular well prob- 
lems. One important difference in the 
offshore casing program is that a con- 
ductor jacket, which is usually 26-in. 
O.D., must be driven as deep or deeper 
than the deepest structure piling to pre- 
vent washing out around the structure 
piling when drilling is commenced. 
Below this string conductor and sur- 
face casing are cemented as in inshore 
drilling. Intermediate protective casing 
strings are set in some areas and pro- 
duction casing strings are generally ce- 
mented through the productive zones. 

Every precaution is taken to mini- 
mize the danger of blowouts, and the 
blowout preventer hookups in use in 
offshore drilling operations have been 
carefully selected by the various op- 
erators. For moderate depth drilling, 
the most widely used hookups consist 
of two ram type preventers and one 
bag type preventer. For deeper drilling. 
an additional preventer is often used, 
and one operator uses as many as five 
blowout preventers. 

The blowout preventer equipment is 
hydraulically operated but extensions 
and wheels are normally installed for 
emergency use. The importance of a 
reliable pressure source for operating 
the hydraulic equipment is recognized 
by all operating companies and at least 
two separate pressure sources are tied 
into the control system. Rig slush 
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ducing wells 250 ft away. 


pumps, air operated, hydraulic pumps, 
preloaded accumulator bottles or cham- 
bers are various pressure sources that 
are used in combinations. A recent 
trend is toward remote control stations 
that can be used if the normal control 
station is inaccessible. 

Drilling mud programs, directional 
drilling, and completion practices can 
best be described by reviewing the drill- 
ing of a typical offshore development 
well from spudding to completion. A 
recent well drilled with the 6-well rig 
has been selected as an average well. 
The objective of this well was 1746 
ft due west of the surface location at a 
total vertical depth of 8400 ft. In plan- 
ning the drilling program for the well, 
the kickoff point was selected at 3500 
ft vertical depth with a 242 deg build- 
up per 100 ft to a maximum angle of 





FIG. 3. Nitrogen cylinder banks supply 2200 psi gas pressure for the emergency operation of gas-motor-operated master valves of pro- 


21 deg 07 min. With this program the 
total vertical depth would be reached 
with a measured depth of 8715 ft. In 
selecting the maximum deflection angle 
most offshore operators prefer the 
range from 15 to 22 deg with a buildup 
rate of 2% deg per 100 ft. At least one 
operator prefers the range from 30 to 
45 deg with an angle buildup of 4% 
deg per 100 ft. 

On this particular platform 26-in. 
O.D. conductor pipe jackets had been 
driven to 228 ft below the derrick 
floor. After cementing 16-in. conduc- 
tor casing at 333 ft and 10% in. sur- 
face casing at 2034 ft, 97%-in. hole was 
drilled ahead to tne kickoff point at 
3516 ft. Fresh water was used to drill 
the conductor hole, and a gel base mud 
was used in drilling the surface hole 
and down to the kickoff point. Four 


FIG...4. These christmas trees cf an offshore high pressure gas producing installation 
are equipped with gas-operated master valve control units, as well as manual 
master valve hand-wheel extensions, affording operating personnel two means 
of remotely actuating the wellhead master valves to accomplish the shut in of 

these wells in the event of an emergency. 
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whipstock settings were used in build- 
ing up the deflection angle, as some 
difficulty was experienced in controlling 
the direction of the hole deflection. 
The angle buildup rate was slower than 
planned and the angle was allowed to 
build up to a maximum of 25 deg at 
5258 ft measured depth to obtain the 
desired horizontal deflection. The angle 
was then permitted to fall off gradually 
to 17 deg while 9% -in. hole was drilled 
to 8740 ft, total measured depth. 

The drilling mud program consisted 
of converting the gel base mud to a 
lime-kembreak-emulsion mud _ while 
drilling from 4200 to 5200 ft. At 5200 
ft the mud had the following character- 
istics: Mud weight 10.5 lb per gal, vis- 
cosity 56 seconds, and water loss 7.4 
cc. At total depth the mud weight had 
been raised to 11.0 lb per gal and water 
loss was down to 2 cc. Two fishing jobs 
were encountered in drilling this well. 
The first occurred when the pipe stuck 
at 5376 ft while taking a survey, and 
pipe became stuck again at 8512 ft 
while setting back the kelly to make a 
trip. 

On both occasions after attempts 
to work the pipe loose failed, the drill 
pipe was purposely backed off and the 
hole was sidetracked by the fish. 

Although a control cylinder of 100 
ft radius was planned for this well, the 
hole was allowed to drift out of the 
control cylinder at approximately 7300 
ft. A whipstock setting would have been 
required to correct the direction of the 
deflection, but this was decided against 
because of the risk of sticking the drill- 
ing string. 

Seven-inch casing was run to total 
depth and cemented with 1600 sacks 
slo-set cement. The cementing was in 
2 stages with 600 sacks through the 
float shoe in the first stage and 1000 
sacks through a DV collar set at 5320 
ft in the second stage. The well was 
perforated with 6 half-inch jet shots 
per foot opposite the producing zone 
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after squeeze cementing through per- 
forations opposite the bottom foot of 
the proposed production perforations. 
The well was completed successfully 
with a production packer and 2%-in. 
tubing. 

In order to maintain efficient opera- 
tions in offshore drilling, considerable 
advance planning is required and new 
methods and equipment have been de- 
veloped especially for offshore opera- 
tions. The LST tender at the 6-well 
derrick platform mentioned above pro- 


FIG. 5. Some offshore installations are equipped with wellhead master valve extension 
hand-wheels to afford a means of remotely shutting in the well. These extension 
hand-wheels are protected from the wellhead area by a corrugated steel fire wall 
and an overhead water spray system. 


vides storage space for materials and 
equipment, and temporary living quar- 
ters for personnel. Storage for 1400 bbl 
mixed drilling mud, a 7% by 18 in. 
slush pump, and a manifold circulating 
system installed on the LST permit part 
or all of this drilling fluid to be in- 
cluded in the drilling well circulating 
system. 

It also enables mixing of suffi- 
cient new mud to replace the existing 
mud in the circulating system. This fea- 
ture was used to advantage on another 


well when it became necessary to fe. 
place salt contaminated drilling mug 
with a salt saturated drilling fluid. Dry 
storage compartments with capacity 
for at least 3 weeks supply of chemicals 
and weight materials have been buj} 
in; and sufficient casing, drill pipe and 
tubing for drilling and completing a 
well are stored in the LST holds. 

A complete cementing unit with per. 
manent bulk storage bins with capacity 
for 1200 sacks cement is housed on the 
LST and an additional 1600 sacks of 
cement can be stored on deck in 50 
sacks capacity bulk containers. A skid- 
mounted hoist and control panel unit 
which can be used for any of the wire 
line services is mounted on the drilling 
platform. Rental rates for maintaining 
these service units at the offshore lo- 
cations are easily justified by the value 
of uninterrupted drilling operations. As 
the cost of operating an offshore rig 
is approximately $3000 per day, shut- 
down periods to wait on_ suitable 
weather for moving barge mounted 
service equipment cannot be tolerated. 
As weather is an important factor in 
the movement of boats and barges, long 
range planning is mandatory. A reli- 
able communications system is neces- 
sary for efficient movement of material 
and personnel and this has been ac- 
complished with an extensive FM radio 
communications system. 

Scope of offshore drilling is quite 
broad and this paper has merely 
brushed the surface in describing 
equipment and techniques. Problems 
in offshore drilling are many, and the 
courage and determination of the par- 
ticipating companies and their person- 
nel are to be commended. 























THE necessity of reducing the high 
initial cost and low salvage value in- 
herent with the self-contained platform 
method of drilling during the wildcat 
and early development phase of an off- 
shore drilling program led to the use 
of a small drilling platform and an 
auxiliary drilling tender. 

This method has two seperate and 
distinct components: 

(1) A small platform approximately 
50 by 100 ft in size to support the sub- 
structure, derrick, drawworks, engines, 
rotary, One or more mud pumps, mud 
pits, electric logging unit, and other 
miscellaneous equipment necessary for 
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Offshore Drilling Tenders 


W. D. STINE 


continued operation during short peri- 
ods of time when the tender is pulled 
away. 

(2) The auxiliary drilling tender can 
be converted LST or YF Barge con- 
taining the main mud pumps, mud pits, 
pipe racks, storage for mud, cement 
and supplies, mooring equipment, and 
hotel facilities for approximately 
seventy-five men. 

Floating drilling tenders had been 
used in the marshes and lakes of the 
Gulf Coast and in Lake Maracaibo, 
Venezuela, for many years, but their 
requirements. were rather simple in 
comparison to that of a tender sup- 





porting an operation in the open waters 
of the Gulf of Mexico. Kerr-McGee 
Oil Industries, Inc., was the first com- 
pany to use this method, when they 
drilled Well No. 1, Block 32, Ship 
Shoal area, south of Morgan City, 
Louisiana, with a converted YF Barge 
in the fall of 1947. This well was com- 
pleted as the first post-war offshore 
oil well when it produced at the rate 
of 40 bbl of oil per hour from perfora- 
tions 1734-1750 ft. 

A drilling tender should be capable 
of performing the following functions 
to efficiently support an offshore drill- 
ing rig: 

(1) It must be of sufficient size and 
design to ride out a tropical storm at 
anchor if necessary. 

(2) It must be designed or con- 
verted for the most efficient operation 
when anchored at a drilling platform, 
rather than when under way. Because 
normally the drilling rig only operates 
when the tender is attached to the plat- 
form, it should be able to stay in po- 
sition in all except the most severe 


THE PETROLEUM ENGINEER, Reference Annual, 1954 











wi 
an 
pr 


pr 
ce 


ne 
or 


am = ar fe &., 


~ rr se @s 





raters 
cGee 
com- 
they 
Ship 
City, 
3arge 
com- 
shore 
- rate 
fora- 


pable 
tions 
drill- 


> and 
‘m at 


con- 
ation 
form, 
Sause 
rates 
plat- 
1 po- 
evere 


1954 








———— 


wind and wave conditions. To do this, 
an adequate mooring system must be 
rovided. 

(3) It should be of sufficient size to 
provide space for drilling equipment, 
drill pipe and casing racks, mud and 
cement storage and other supplies 
necessary to drill and complete an oil 
or gas well. 

(4) It should provide comfortable 
quarters, mess and recreation facili- 
ties for the drilling and ship’s crew to 
stay aboard for an extended period of 

e. 

"6) It should meet all requirements 
of the United States Coast Guard, 
American Bureau of Shipping, United 
States Public Health Service, and other 
regulatory bodies. 


Drilling Tenders Types 

Converted YF Barges. When the de- 
cision was made to use floating drill- 
ing tenders in conjunction with a small 
platform, two of the companies turned 
to the War Surplus Administration who 
had an abundant supply of War sur- 
plus YF Barges suitable for conver- 
sion. These barges were originally de- 
signed and constructed for the Navy 
to be used in the Pacific Theater dur- 
ing World War II for the transportation 
and storage of supplies and equipment. 
Their overall dimensions are 48 by 
260 ft with a weathered deck 15 ft 
above the bottom of the hull and a 
deckhouse 13 ft above the weathered 
deck. They have a cargo capacity of 
2300 tons and were selected for con- 
version because of their moderate cost 
from the War Surplus Administration 
and the large open space above and 
below deck, necessary for the storage 
of supplies and the installation of ma- 
chinery could be utilized at a reason- 
able cost. 

The open space below the weather 
deck is divided into compartments and 
used for the storage of water, fuel, 
oil, mud, and ship’s equipment. The 
space on the weather deck is used for 
the installation of mud pumps, cement- 
ing unit, storage of dry mud, cement, 
chemicals, and for the quarters and 
galley for the crew. The original quar- 
ters were for ten men and have been 
enlarged to accommodate forty men. 
The top deck is used for the storage of 
a limited amount of drill pipe and cas- 
ing, an electrical logging unit and a 
hoist for handling material. 

A pipe bridge connects the flat deck 
on the stern of the tender to the drill- 
ing platform over which pipe and ma- 
terial is transferred; and, also acts as 
a personnel walkway. With the stern 
of the vessel connected to the platform, 
it is necessary to place the tender on 
the seaward side of the platform to 
face the bow in the direction of pre- 
vailing wind and waves or to place it 
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on the landward side of the platform 
and allow the stern to face the direc- 
tion of prevailing wind and waves. 

Converted LST’s. Because of the lim- 
ited space for the storage of casing, 
mud and supplies, the small quarters, 
and the impossibility of converting the 
YF Barge into a self-propelled vessel, 
other companies purchased LST’s from 
the War Surplus Administration to be 
converted into drilling tenders. The 
LST was designed and constructed for 
the Army to transport men and materi- 
als across the ocean and to land them 
directly on a hostile beach. They were 
available at a nominal cost, and suit- 
able for conversion into a drilling 
tender because of the large open space 
above and below deck. They are 50 
by 327 ft in size, including a 10 ft 
wing tank on each side that runs the 
length of the ship. 


There is ample space for the storage 
of drilling water and fuel oil in the 
ballast tanks in the double bottoms of 
the ship. All mud pump equipment, the 
cementing unit, and the pipe racks 
are located in the large open space be- 
low deck. Wing tanks are used for the 
active and reserve mud pits, and for 
the storage of sacked or bulk mud and 
cement, and spare parts. The quarters 
and galley are enlarged to accomodate 
up to seventy-five men by converting 
some of the wing tanks into quarters. 
A platform has been installed on the 
bow of the LST and a pipe and per- 
sonnel bridge connects the platform 
with the bridge. Other alterations on 
the LST’s include; welding bow doors 
closed, strapping the hull to meet 
Coast Guard requirements, installing 
cargo handling equipment, larger life 
boats, dining room, recreation room, 
hospital room, mooring system, and 
many other modifications and installa- 
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tions to meet the individual require- 
ments of the owner and the regulatory 
bodies. 

New Drilling Tenders. Although the 
converted YF Barges and LST’s have 
performed a remarkable job as drill- 
ing tenders, their owners and operators 
are the first to admit that they are far 
from the most efficient vessel for this 
type of operation. Their initial advan- 
tage of being available in large num- 
bers at a reasonable cost was soon lost 
as companies seeking surplus vessels 
at the present time must pay 3 or 4 
times the price that was paid in 1948 
for vessels that are already 10 years 
old. These vessels were designed and 
constructed as an expendable tool of 
war and considerable money must be 
spent to convert them into a tool suit- 
able for a long range offshore drilling 
program. 

The original quarters on the YF 
Barge were for 10 men and the LST 
for 16 men and these have been en- 
larged to accomodate from 40 to 75 
men. There is much space on the LST 
that cannot be effectively used because 
of its many compartments necessary 
for its peculiar use in war time, such 
as, the 10 ft wing tanks on each side of 
the vessel that reduce its available 
width to 30 ft. Other disadvantages of 
the LST as an efficient drilling tender 
are that the keel line is trimmed upward 
instead of downward, the hull strength 
is concentrated in the wrong places, 
the hatches are too narrow and short, 
the ladders and stairways are too nar- 
row and steep, the pilot house is too 
low for good visibility and some of the 
machinery and equipment does not 
meet Coast Guard requirements for 
commercial use. 

With these disadvantages in mind, 
and not owning surplus equipment, one 
company has constructed a new drill- 
ing tender, and 2 other companies plan 
to build one in the near future. This 
new tender is 272 ft long, has a beam 
of 60 ft, a depth of 27 ft, a draft of 
16 ft 3 in. a displacement of 6300 tons 
and a speed of 8 knots. The double 
bottom is compartmented and pro- 
vides for the storage of drilling water, 
fuel oil and lubricating oil. The lower 
deck provides space for 2 mud pumps, 
1 mud mixing pump, spare parts stor- 
age, bulk mud, bulk cement, chemical 
cementing unit, three generators, and a 
diesel engine on each of the 2 ships 
propellers. 

The next deck above has 6 pipe 
racks for the storage of all casing, 
tubing and drill pipe for a 12,000 ft 
well. This deck also contains a small 
repair shop, lockers for storing moor- 
ing chain, heating boiler, potable wa- 
ter, and a water distillation unit. 

A novel tramway pipe handling sys- 
tem has been installed on the main 
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deck to handle pipe and other cargo. 
It is expected to eliminate much of 
the danger of swinging loads connected 
with other methods of cargo handling 
and should operate satisfactorily in 
much higher seas. 

The other new tenders under con- 
struction are modeled after a YF Barge 
with many improvements. One has a 
beam of 54 ft, is 260 ft long and is 
constructed of %2-in. plate. The addi- 
tional beam provides extra space for 
drilling equipment, bulk mud, quarters, 
etc. This vessel will not be self-pro- 
pelled. The other new tender will be 
50 ft by 250 ft in size. 


Methods of Operating 

Construction and Quarter Vessel. 
One of the early offshore operators 
converted an LST to be used as a con- 
struction vessel to install the drilling 
platform and as a supply vessel and 
quarter boat for drilling operations. 
A 45 ton Whirley crane is mounted on 
the deck of the LST and is used to con- 
struct the platform and to load the 
drilling equipment. The construction 
crews are furnished by an offshore 
construction company on a cost plus 
labor contract. A complete drilling rig 
and pipe rack is mounted on the plat- 
form which enables drilling operators 
to continue even when the tender is 
pulled away. A supply casing, mud, 
cement, water, etc., is maintained 
aboard the tender to replenish the 
stock on the platform; and the drilling 
crews are quartered and fed in the 
tender, which eliminates the need of 
such facilities on the platform. 

Pipe Racks and Mud Pumps on Plat- 
form. One of the larger offshore opera- 
tors, drilling in 2 proven fields off the 
coast of Louisiana, has added a plat- 
form to the drilling platform for -the 
installation of pipe racks, mud pumps 
and mud pits. This allows the rig to op- 
erate for considerable periods of time 
with the tender pulled away. Mud stor- 
age, mud pits, and a mud mixing pump 
are located on the tender so that a pit 
of mud can be mixed and pumped to 
the active pits on the platform. This 
method frees considerable space on the 
LST for the storage of additional cas- 
ing, mud, cement, etc. In one field, 
this company is operating two drilling 
rigs on a platform serviced by a single 
tender using this method, which con- 
siderably reduces the daily operating 
cost. This would be difficult, if not im- 
possible, if the pipe rack and mud pits 
were not so located. As many as 12 
wells can be drilled from this type of 
installation and after drilling operations 
are completed the pipe rack platform 
can be salvaged and moved to a new 
location. Another company operates 
with a complete drilling rig on the plat- 
form including mud pumps and pits 
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but maintains the pipe racks on the 
drilling tender. 

Pipe Racks and Mud Pumps on 
Tender. All other companies operating 
ing with. drilling tenders, place the 
minimum amount of equipment on the 
platform and the maximum amount on 
the tender. This is considered the most 
economical method of operating dur- 
ing the wildcatting and early develop- 
ment phase of an offshore drilling pro- 
gram when the number of producers 
per platform is problematical. All drill 
pipe, casing, main mud pumps, active 
mud pits, mud and cement storage, 
etc., are located on the tender. Pipe 
and supplies are transferred to the plat- 
form over a pipe bridge, and mud, wa- 
ter, fuel oil, and other liquids are trans- 
ferred through long swinging rubber 
hoses connecting the platform and 
tender. The return mud is carried to 
the tender through a large diameter 
rubber hose. 

The drilling platform size is kept 
to a minimum until production is estab- 
lished and is usually 50 ft wide and 70 
to 110 ft long. It provides space for 
the minimum amount of drilling equip- 
ment for the drilling of from 1 to 5 
wells. This method, of providing pipe 
racks and mud pumps on the tender, 
greatly reduces the rig up and rig down 
time, which is especially important 
coastwise when due to circumstances, 
only 1 or 2 wells may be drilling from 
a platform. The disadvantage of this 
method is that drilling operations are 
entirely dependent upon the tender 
being attached to the platform and 
must come to a standstill if discon- 
nected for any period of time. Ex- 
perience to date, however, has indi- 
cated a very small percentage of lost 
time due to the tender being unable 
to stay at the platform. 


Equipment and Facilities 

Drilling Equipment. Amount and 
size of drilling equipment installed on 
a tender varies almost as greatly as the 
number of companies operating off- 
shore. For example, 2 of the companies 
operate with the main mud pumps on 
the platform, mix the mud on the 
tender, and transfer it to the platform 
with a smaller mud mixing pump. Yet 
5 companies operate with 2 main mud 
pumps and a mud mixing pump lo- 
cated on the tender. Some of the pumps 
are driven by individual diesel engines 
and others through compounds. The 
size of the main mud pumps varies 
from 350 hp to 750 hp, and the mud 
mixing pumps from 150 hp to 500 hp. 
Most all of the companies have cement- 
ing equipment installed in the tender, 
adjacent to the cement storage. Mud 
pits on all of the tenders were originally 
equipped with conventional jet type 
mud mixers, but are being replaced 
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with electric stirring type mixers. Some 
companies install electric logging 
equipment on the tender, and othe; 
on the platform. 

Personnel. All oil companies TeCog. 
nize the importance of good personne] 
to their inland operations and that im. 
portance is multiplied in an offshore | 
program. The operation of this compli. 
cated system of machines and equip. 
ment on an offshore tender and plat. 
form depends entirely on the super. 
vising and operating personnel. Ip 
order to keep the best personnel avail. 
able on the job it is important to pro. 
vide safe working conditions, com. 
petitive wages, dependable transporta. 
tion, comfortable quarters, adequate 
recreational facilities, and wholesome 
meals. The men must be physically and 
mentally capable of long voyages in 
rough seas, transfer to tender or plat- 
form by rope if necessary, work 12 
hour tours and remain on the job for 
long periods without relief. 

Of the 9 companies operating drill. 
ing tenders in the Gulf of Mexico or 
planning to have them in operation du- 
ing 1954, 6 of them plan to use con- 
tract drilling and 3 plan to use com- 
pany drilling rigs. This represents a 
total of 9 contract drilling rigs and 16 
company rigs. Four of the companies 
representing 12 tenders, plan to use 
contract crews on the tender and 5 
companies representing 13 tenders, 
plan to use company personnel. One 
company is working the crews 8 hours 
per day and 40 hours per week, as prac- 
ticed on land operations. .The other 
companies work the crews 12 hours 
per day for periods of time varying 
from 7 days on, and 7 days off to 14 
days on, and 7 days off. With the high 
rate of pay resulting. from time anda 
half and double time rates, and long 
periods of time off duty, there has been 
no problem in securing qualified and 
dependable personnel. 


Personnel Facilities. All companies 
have provided the maximum comfort 
and convenience in the facilities for 
personnel that was possible with the 
equipment available. The quarters on 
the YF barges and LST’s have been 
greatly enlarged to care for a crew of 
between 48 and 75 men. The rooms are 
of various sizes and house from 2 to 
10 men each. None of the quarters on 
the original conversions were air con- 
ditioned, but two of the companies 
using 11 LST’s plan to air condition 
their quarters, and 1 of the new tenders 
and a recently converted LST are aif 
conditioned. Most of the original gal- 
leys have been enlarged and improved 
for the preparation of the 4 meals 
served each day to the crews. Each 
tender has a recreation room with 
radios, TV sets, card tables and books 
for use during the short periods of time 
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the men are not working, eating, or 
sleeping. Seven of the companies have 
washing machines and the more recent 
conversions have complete laundries. 

Self-Propelled Tenders. Only one of 
the LST’s originally converted was 
maintained as a self-propelled vessel, 
and the wheels and some of the en- 
gines were removed from the other 
LST’s. However, three of these original 
conversions, a recent conversion, a 
new tender and a LST now being con- 
verted will be self-propelled, making a 
total of seven self-propelled vessels. 
The decision to spend the additional 
money for a self-propelled vessel is 
based on two factors, one — economy, 
and the other, safety. In the case of a 
non-self-propelled tender, it is neces- 
sary to maintain an expensive sea- 
going tug if the tender is to be evacu- 
ated with the approach of a tropical 
hurricane. 

The most important reason, how- 
ever, is one of safety. It is quite often 
the case that by the time the drill pipe 
is laid down and the platform cleared, 
the waves are so high that it is im- 
possible to transfer personnel from the 
tender to crew boats. In that case, the 
men must remain on the tender and 
depend on a tug and a tow line to move 
them out of the danger area, or as the 
case has been several times, be forced 
to ride out the hurricane on a storm 
anchor, because a tug was not avail- 
able or could not handle the tender. A 
self-propelled vessel does not depend 
on a tug or a single storm anchor for 
its survival. It can head to the nearest 
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port or even go farther out to sea if 
that is the safest place. 

Mud and Cement Storage. Three of 
the companies operating 7 LST’s have 
installed equipment for handling bulk 
barites. Low pressure air is used to 
move the barite downward to individ- 
ual jet type hoppers or to a screw con- 
veyor, which moves it to a central 
hopper. This bulk barite storage elimi- 
nates the costly and inefficient hand- 
ling of sacked material on board the 
tender. Another advantage is that more 
material can be stored in a given space 
in bulk form than in sacks. The bulk 
equipment now in use provides for 
6000 to 8000 sacks of barites per tender 
and will be transported offshore in 50 
sack containers until bulk transport are 
available. The other LST’s and all YF 
barges use sacked barites in their 
operations. Three of the companies 
operating six LST’s have also installed 
bulk cement facilities identical with the 
bulk barite equipment. 

Pipe Storage. The three companies 
that operate with pipe racks on the 
drilling platform use the tender for the 
storage of extra drill pipe and casing 
only. Drill pipe in use and one string 
of casing is racked on the platform. 
The other companies store all drill pipe 
and casing on the tender. As the YF 
barge has a limited space for the stor- 
age of pipe on the deck, only the drill 
pipe and one string of casing is kept 
aboard, and additional pipe is brought 
out as needed. The LST’s have pipe 
racks in the tank deck as well as on the 
main deck, so that all drill pipe and 





casing for a deep well can be storeg 
aboard. Drill pipe and casing are trans. 
ferred from the deck of the tender to 
the pipe platform connecting the tender 
and the drilling platform by the cargo 
booms and is then handled by the rig 
catline. 

Cargo Handling Facilities. Cargo 
handling facilities aboard a tender mus 
be capable of loading or unloading 
from a barge to the deck or hold of the 
ship, transferring cargo to or from the 
hold and transferring cargo to the drill. 
ing platform. This cargo consists of 
drill pipe, casing, mud, cement, chem. 
icals, galley supplies, tools, and a score 
of other items needed to maintain g 
drilling rig and tender and to drill ap 
oil well. The YF barges are equipped 
with two stiff leg derricks that can be 
used for all transfer of cargo. Only 
mud, cement, and supplies are stored 
below deck and they are transferred 
by the use of wagons or lift trucks, 

One of the companies operating con- 
verted LST’s uses the standard ships 
burtoning system for handling cargo, 
This method consists of placing one 
boom directly over the discharge point 
and the other boom over the point of 
pick-up and controlling the travel of the 
load by taking up on one line and 
slacking off on the other. Several other 
companies use a full revolving ship- 
yard or Whirley crane mounted in the 
center of the main deck This crane 
can reach over either side of the ship 
to unload barges and can place pipe 
and supplies on the pipe bridge to be 
transferred to the drilling platform. 

Another company has installed a 
tramway method of handling material 
on a recently converted LST and ona 
drilling tender. This is a combination 
of the tramway method used in the 
lumbering and heavy construction in- 
dustry, and the burtoning system used 
on ships. It consists of a double tram- 
way arrangement for traveling fore and 
aft, and a burtoning system for trans- 
verse movement. Pipe and supplies can 
be moved in and out of the hold to any 
location on the deck, or to the pipe 
bridge. 

Mooring System. The problem of 
mooring the vessel in a relatively sta- 
tionary position in respect to the drill- 
ing platform was the most serious prob- 
lem to be solved before an auxiliary 
drilling tender could be used in con- 
junction with a small drilling platform. 
A preliminary investigation revealed 
that such a complicated mooring prob- 
lem had never been faced before and 
that a satisfactory solution would be 
complicated and expensive. This at- 
chorage system must be designed to 
withstand the northwesters, southeast 
gales and rain squalls prevalent in the 
Gulf of Mexico. It would be impossible 
to design a system strong enough to 
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LeBus Grooving? 





Yes, 
Wherever there’s Oil... 


From the jungles deep in South America, to the cold, icy regions 


of Northwest Canada and in the deserts of the Near East... 
Wherever there’s oil . . . there’s LeBus Grooving and Wire Line 
Spooling. No other single service has ever been accepted so 
rapidly, by the drilling industry, as the LeBus Grooving and 
Wire Line Spooling service. LeBus Pioneered and Scientifically 

Engineered the grooving and spooling of wire 





line on drilling rig drums and today has sales 






and service centers in every part of the oil 





country to more rapidly install this service, 






as needed, or answer any questions regarding 
LeBus Grooving and Wire Line Spooling 






Service. Call your nearest LeBus Engineer to- 





day ... let him show you how this service can 
save you valuable drilling time and money. 










INTERNATIONAL 


LeBus “oN 
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SALES AND S! Ct 


MANUFACTURING & WAS 
GENERAL ) b 
F. L. LeBus, Jr. 
LeBus Rotary Tool Works, Inc 
Telephone Plaza 9-2771 — P. O. Box 2352 
Longview, Texas 





MANAGER SALES PROM 
EARL J. CALK 
LeBus International Engineers, Ltd. 
Telephone Plaza 9-2771 — P. O. Box 2352 
Longview, Texas 


Slough Equipment Company 
Telephone 7-0211 — 411 West Second 
Odessa, Texas 
K. C. SLOUGH 
Telephone 2-1968 — 612 West Kansas 
Midland, Texas 

NAREHOUSE & SEF 
L. D. THOMPSON 
LeBus Rotary Tool Works, Inc. 
Telephone 6-5842 — P. O. Box 702 
Res. Phone 6-6250 — Mohile Phone WJ-74255 
Odessa, Texas 


Peck Sales & Service Company 
Telephone Yukon 5518 — 5822 Harvey Wilson Drive 
MARVIN PECK 
Telephone Olive 4442 
7743 El Rancho, Houston, Texas 


LOUISIANA GULI 


MISSISSIPPI & ALA 


R. D. Cloninger Warehouse 
Telephone 8-7826 — P. O. Box 81 
R. D. CLONINGER 
Telephone 5-6960 — Lafayette, Louisiana 
Telephone 8-9704 


OKLAHOMA & KAb 


Garlick Sales & Service 
Telephone Melrose 7-9366 — 915 S. E. 29th Street 
HAROLD C. GARLICK 
Telephone Melrose 2-1459 
Oklahoma City, Oklahoma 


NORTH-CENTRAL TE» 


WAREHOUSE ' 
GEORGE W. BLANDIN 
George W. Blandin Company 
Telephone 3-8700 
1104 Seventh Street — Wichita Falls, Texas 
SALES ONL 
Oil Field Specialties Company 
Telephone 2-2278 — 104 Scott St. 
TOM BROWN 
Telehone 7-0809 — Wichita Falls, Texas 


SOUTHERN Al 


WAREHOUSE SALES & 
W. C. JONES 
Coastal Engineering Company 
Telephone 2-0512 — P O. Box 1618 
Bakersfield, California 


Moore Specialty Company 
Telephone 2-1324 — P. O. Box 143 


RUSSELL MOORE 
Telephone 2-5138 — Casper, Wyoming 


ILLINC 
K. E. McCOY — E. E. McCOY 
E. E. McCoy & Sons 
Telephone 113 — P. O. Box 644 
Grayville, Illinois 
DOMINION OF 
‘Rotary Sales & Service, Ltd. 
O. L. WOOTEN 
Telephone 3-8980 — P. O. Box 4110 
Edmonton, Alberta, Canada 
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Cia. Panamericana de Equipos, S. A. 
GUY E. DANIELS 
J. R. TOMLINSON 
Telephone 21-74-37 — Balderas 36-407 
Mexico 1, D. F. 


SOUTH AMERICA 
WAREHOUSE SALES & 
A-Z Export, S. A. 
JAMES E. BERRY 
Apartado +304 — Maracaibo, Venezuela 
HARRY F. SIMONS 
Apartado +4026 — Puerto La Cruz, Venezuela 
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withstand the full force of a hurricane. 

There are several different mooring 
systems in use today, but they can be 
placed in 2 broad categories, i.e., those 
using cable ‘and those using chain. 
There are 3 companies operating 1 
LST and 7 YF barges using cable to 
hold the tender in position. The LST 
is moored with 2 lines forward and 3 
lines aft and the YF barges use 4 lines 
forward and 3 aft. A 1%4-in. cable goes 
from the tender to a sheave in a large 
barge type buoy approximately 850 ft 
away and then returns to a cable winch 
on the tender. The buoy is attached to 
200 ft of chain which is connected to 
a spud piling driven into the ocean 
floor. The forces exerted by wind and 
waves striking the tender are absorbed 
by the buoys and prevents the cable 
from breaking. 

All other companies use chain for 
their mooring system. One company 
operating YF barges has converted 
from cable to 15%-in. chain, another 
company operating LST’s uses 2-in. 
chain and 3 companies operating LST’s 
use 212-in. chain. Most of these tenders 
are equipped with 4 chains forward 
and 4 chains aft approximately 1000 
ft long. One end of this chain is at- 
tached to a spud piling, and the other 
end to 1 of the 2—4 wildcat wind- 
lasses mounted on the bow and stern 
of the vessel. These windlasses are 
capable of exerting a pull of 120,000 
lb on a single chain at a speed of 24 
ft per minute and have brakes that will 
hold 200,000 Ib. Chain stoppers are. 
used to hold this load after the ship is 
in position. Spud pilings were found to 
be necessary when it was discovered 
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conventional anchors would not hold 
in the unconsolidated bottom of the 
Gulf of Mexico. 


Conclusion 

Ninety per cent of the wells drilled 
offshore to date have been with the 
small platform and drilling tender if 
the wells drilled by the standard marsh 
type submersible drilling barges in 
semi-protected waters be disregarded. 
Approximately 22 tenders were used in 
this drilling program and at least 6 
more have been converted, or are in 
the process of being built or converted 
at the present time. This indicates that 
the drilling tender method has been 
the backbone of offshore drilling, and 
will probably continue to be the most 
popular and most economical method 
for a considerable period of time. 
Proper credit cannot be given to the 
companies and personnel that pio- 
neered this operation. With practically 
no background of experience in this 
type of operation in an entirely new 
environment and with the minimum 
amount of time for study and research 
they spent millions of dollars building 
a new tool that has been accepted with 
only slight modification by the industry 
as the standard method for finding and 
developing the vast oil reserves in the 
Gulf of Mexico. 
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Offshore Fire and Safety 
Protection 


JOHN N. DONHAISER 


SINCE the beginning of offshore ex- 
ploration, drilling, and production 
work, many operators have been 
greatly concerned with the new safety 
problems which have arisen and which 
are unique to offshore operators. Al- 
though satisfactory solutions to all of 
the safety problems offshore have not 
yet been found, a great deal of progress 
has been made through the develop- 
ment of new safety equipment and 
safety precautions. 
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In the construction of any offshore 
installation, one of the primary factors 
that has controlled the design <nd ar- 
rangement has been the concern for 
the safety of the operating personnel. 
Many things, of course, influence the 
orientation and arrangement of an off- 
shore platform, but it is obvious from 
a study of most of the offshore installa- 
tions that major factor of concern has 
been that of isolating the crew living 
quarters from the portion of the plat- 
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form which might be considered , 
hazard area. In a number of the of. 
shore platform installations, a rigorous 
study was made of the day to day 
weather condition at the location of 
the platform, with the wind directigy 
being of prime interest. When it became 
necessary to build living quarters fo 
production personnel, in almost ajj 
cases, the prevailing wind direction be. 
came the most important factor in Jp. 
cating the quarters installation. 

Many of the offshore operators haye 
deemed it wise to build a separate 
quarters platform upwind of the hazard 
area, which is considered to be the 
well head and separation area, and 
joining the main drilling structure and 
quarters platform by one or mor 
walkways. In one installation the op. 
erator has constructed a separate liy. 
ing quarters and utility platform ap. 
proximately 250 ft upwind of the well 
head area. Located on this platform 
is all of the equipment which might be 
considered a source of ignition, such as 
generator and air compressor units, 
radio equipment, cooking stove, hot 
water heater, general living quarter 
appliances, etc. In this particular in- 
stallation the operator has constructed 
walkways joining both ends of the 
main drilling structure with the living 
quarter-utility platform in such a man- 
ner that it would be impossible, in the 
event of an accident in the hazard area, 
for the operating personnel to become 
trapped on the main drilling structure. 
This walkway arrangement also affords 
an approach to the hazard area from 
either direction. 

For personnel safety on almost all 
offshore platform installations, the op- 
erators have lined all platforms and 
walkways with heavy guard rails or 
chain link fences. Most platforms in 
the Gulf of Mexico are equipped with 
what are called escape ramps and Ja- 
cob’s ladders to afford the operating 
personnel a means of getting clear of 
the platform if an emergency makes it 
necessary for them to abandon the 
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This steel-reinforced rubber 
cartridge passes bits and 
other large tools when open, 
yet assures quick, positive 
pack-off on any size pipe or 
tool joint. 


It also packs off the open 
hole, for the utmost protec- 
tion against blowouts! 
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platform. These escape ramps are 
simply overhanging walkways extend- 
ing out from the platform 15 to 20 ft, 
with a Jacob’s ladder affixed to the 
extreme end. 

One of the most important and as 
yet unsolved safety problems that is 
of major concern to most offshore op- 
erators is the problem of personnel 
transfer. Many methods have beer 
tried to transfer personnel safely from 
crew boats to platforms in rough 
weather. One of the first methods tried 
and used with moderate success was the 
overhanging ramp and Jacob’s ar- 
rangement previously mentioned. An 
overhanging ramp was built on the 
downwind side of the structures. The 
ramp extended horizontally out from 
the platform deck level of the struc- 
ture. Affixed to the extreme end was a 
Jacob’s ladder hanging down to the 
water level. When the Gulf became too 
rough for a crew boat to come along 
side the platform, the theory was for 
the boat captain to maneuver either 
the bow or the stern under the over- 
hanging ramp, making it possible for 
a person being transferred to grab the 
Jacob’s ladder and climb aboard the 
overhanging ramp. This method was 
used by many of the offshore operators, 
but was found to be unsatisfactory 
in some ways. First of all, it takes an 
agile man to accomplish the feat of 
climbing 20 ft of rope or chain flexible 
Jacob’s ladder. Second, after this sys- 
tem was adopted by many companies, 
a number of accidents occurred as a 
result of the Jacob’s ladder becoming 
fouled in the ship’s rigging, which, in 
few cases, caused the Jacob’s ladder 
to be jerked loose from the overhang- 
ing ramp. 

An outgrowth of the overhanging 
ramp-Jacob’s ladder system is a swing- 
ing rope boarding method currently 
being used by a few of the offshore op- 
erators with moderate success. This 
principle of boarding the platform in- 
corporates a cantilevered beam which 
is extended out horizontally from the 
platform deck level. Affixed to the ex- 
treme end of this beam is a single 
knotted rope 1 to 1'2-in. in diameter. 
Constructed within the pile members of 
the platform at mean crew boat deck 
height, directly below the cantilevered 
beam, is a landing platform lined on 
three sides by a sturdy guard rail or 
fence and completely open on the side 
from which the landing is to be made. 

In this boarding method the crew 
boat is maneuvered to a position di- 
rectly in front of the platform land- 
ing ramp and cantilevered beam. The 
person to be transferred hooks the 
swinging rope, which is hanging down 
from the cantilevered beam, with a 
boat hook, and draws the rope out to 
the boat. Then the man to be trans- 
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ferred grabs the rope and swings in to 
the landing platform, letting the rope 
swing back to the boat where it is 
caught by the next man to be transfer- 
red. 

This method is fairly successful in 
boarding the platform from the crew 
boat; however, a great deal of ex- 
perience, agility and timing is re- 
quired on the part of the transferring 
personnel to board a crew boat from 
the platform in rough weather. At 
many locations in extremely rough 
weather, the crew boat’s rise and fall 
may be a much as 10 to 15 ft. There- 
fore, as it can be seen, it is very im- 
portant for a man to time his swing 
from platform to boat so that the boat 
is at the correct level for boarding as he 
reaches it. If the person being trans- 
ferred miscalculates his swing, he 
simply swings back to the landing 
ramp and waits for his next attempt. In 
an effort to minimize the hazard in 
getting on and off these platforms, the 
companies using this method have 
made every effort to select young and 
agile men for the operation of these 
installations. 

Another system of transferring per- 
sonnel, which has been adopted by one 
offshore operating company in an effort 
to further improve the personnel trans- 
fer problem, utilizes a crane to ac- 
complish the transfer. The company 
using this system has a permanently 
mounted, small, approximately 2-yd 
crane equipped with 60 ft of boom, on 
the downward corner of the producing 
platform. The procedure used for 
transferring personnel at this platform 
in rough weather is for the crew boat 
to approach the platform from the 
downwind side, and by the use of a 
heaving line, secure either the bow or 
stern of the crew boat to the corner 
piling of the platform and allow the 
crew to stand off from the platform 30 
to 40 ft. 

When this system was first put into 
operation, a steel cage was built of 
angle iron and expanded metal to be 
used on the crane hook to accomplish 
the transfer of the men. After the first 
steel cage was built and tried, it was 
found several alterations in the 
design were necessary. When an at- 
tempt was made to transfer men from 
the platform to the deck of a rolling 
crew boat, it was found to be very 
difficult for the crane operator to make 
this transfer cage stand upright on the 
deck of the boat. Several redesigned 
cages were tried, which incorporated 
cutriggers, weighted bottoms, etc., to 
give stability when placed on the deck 
of a rolling boat. A more successful 
solution to the problem has been 
worked out utilizing a rope cargo net. 
The four corners of this cargo net are 
brought together in a single ring, and 


et — 
a square plywood bottom is secured ip. 
side the net. Then the personnel to hy 
transferred load their baggage and any 
other objects to be transferred, insige 
the cargo net; and with both hand 
free, the men cling to the outside of this 
net. 

Thus when the net and men are 
lowered onto a rolling crew boat, the 
crane operator slacks off sufficiently to 
allow the net to collapse and stay jp 
place on the deck of the boat; and the 
men who have been clinging to the 
outside of the net are able to grab the 
side rails of the boat without the fear 
of being injured by an unstable stee| 
cage. This method, like the othe 
methods tried, requires a certain 
amount of skill and agility on the part 
of the men to be transferred. Also, it 
is necessary to have in each crew ap 
experienced crane operator. This sys- 
tem has been used for a period of ap. 
proximately two years, and is felt to 
be one of the most successful transfer 
means thus far devised. 

Some operators offshore have 
adopted a very good hard and fast 
rule that every man must wear a life 
preserver while transferring in rough 
weather. Adequate suppiles of life 
jackets in good condition are main- 
tained on both the platform and the 
crew boats. Also, personnel are not 
permitted to transfer with anything in 
their hands. All luggage and materials 
must be handed from crew boat to 
landing ramp or vice versa. 

On all production operations off- 
shore where crews are in attendance 
full time, it is universally agreed that 
for safety of these crews, it is necessary 
to have a 24-hour standby crew boat 
at the location. At no time when men 
are on location does a crew boat leave 
the location until it is relieved. Also, 
all production locations offshore are 
equipped with a number of means of 
communication. Most companies op- 
erating in the Gulf have FM and/or 
AM radio equipment on offshore in- 
stallations, crew boats, port installa- 
tions, tank batteries, superintendent's 
home, etc. Some platforms nearer to 
shore have submarine telephone com- 
munication lines laid to afford a tele- 
phone communication system. Other 
emergency communication means, such 
as high audibility, air or gas actuated 
whistles, or emergency flares are ]o- 
cated on some platforms. 

On all offshore producing installa- 
tions it is necessary to have available 
certain personnel safety equipment. 
Among these many personnel safety 
items, which may be listed, are life 
jackets and life rings, life boats and 
rafts, resuscitor equipment, asbestos 
suits, personnel transfer stretchers, and 
general first aid supplies. 

Also, of major concern to all of the 
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offshore operating companies is the 
safe protection of these offshore in- 
vestment properties. A great deal of 
thought and planning has gone into 
such problems as well head spacing 
on multi-well platform installations and 
the protection of producing well head 
equipment while drilling wells. Up to 
the present time most of the operators 
have felt that on multi-well platform 
installation, well head spacing of be- 
tween 8 and 10 ft is adequate. How- 
ever, at least one operating company in 
the Gulf now feels that the well heads 
of a multi-well platform should be 
spaced a minimum of 20 ft apart. 

. The safe protection of well head 
equipment of a producing well while 
an adjacent drilling operation is being 
conducted has given considerable 
thought by several of the operators 
offshore, and a number of methods are 
used for protecting the’ producing well 
while an adjacent well is being drilled. 
At least one company has adopted the 
practice of completing its wells in 
such a manner that the entire christmas 
tree is below the deck level of the main 
drilling structure. Thus by placing 
heavy decking on the stringer beams 
of the platform directly above the pro- 
ducing well, considerable protection 
can be afforded this well while con- 
ducting drilling operatons on an ad- 
jacent well. Another operator has pro- 
tected an adjacent producing well by 
constructing a protective shed of heavy 
I-beams and one inch thick steel plate 
completely around three sides and the 
top of the producing christmas tree. 
This shed is then moved from one tree 
to another as successive wells are com- 
pleted. 

One of the most hazardous opera- 
tions offshore is the bringing in and 
cleaning of an offshore well. Probably 
more serious accidents have occurred 
offshore when conducting this opera- 
tion than at any other time. Some of 
the offshore operators have adopted a 
special set of specifications and pro- 
cedures which must be rigidly followed 
by the operating personnel in conduct- 
ing the complete operation of cleaning 
a high pressure oil or gas-condensate 
well. In at least one case, before the 
high pressure gas-condensate well can 
be brought in, a rigid set of specifica- 
tions on well head remote control 
equipment must be complied with; and 
a man is stationed at each of the well 
head remote control locations during 
the entire unloading and cleaning op- 
eration. 

In the cases where high pressure 
gas-condensate wells are cleaned by 
venting to the atmosphere, special spec- 
ifications are set down regarding wind 
direction and minimum velocity condi- 
tions which must exist before the oper- 
ating personnel are permitted to pro- 
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ceed with the cleaning operation. These 
cleaning operations can only be con- 
ducted during daylight hours. Special 
specifications are set down for the de- 
sign and pressure rating of the cleaning 
manifolds and vent lines. Special pro- 
cedures must be followed in the regu- 
lation of the rates of flow during this 
operation. All engines, electrical sys- 
tems, complete drilling rig equipment 
and any other possible sources of igni- 
tion must be shut down during this en- 
tire operation. A special lookout is 
posted to warn off any marine craft 
which may attempt to approach the in- 
stallation during this operation. 

Before an offshore well is put on 
production, in almost all cases of high 
pressure oil or gas-condensate wells, 
the operators have installed down-hole 
safety chokes. Although these chokes 
are of varying types, they all operate 
on a principle of pressure differential 
and can be adjusted to shut in any 
maximum flow rate desired. These 
down-hole safety chokes are sized and 
adjusted according to the particular 
operator’s expected flow conditions be- 
fore being run in the well. If, due to an 
accident, the well flowing conditions 
are allowed to exceed that of normal 
operating range, a differential pressure 
is created through the safety choke suf- 
ficient to cause it to actuate and shut 
in the well. These safety chokes are 
felt to be very necessary, and from the 
history of offshore producing installa- 
tions, several cases have occurred in 
which the down-hole safety equipment 
has been directly responsible in pre- 
venting the loss of control and possible 
hazardous fire of a producing well. 

In addition to down-hole safety 
equipment, almost without exception, 
all offshore high pressure wells are 
presently equipped with one or more 
well head safety control devices. In 
almost all cases, offshore high pressure 
wells are equipped with an automatic, 
pilot actuated, surface safety valve. 
These safety valves operate automat- 
ically to shut in the well in the event of 
any rupture or pressure drop upstream 
or downstream of the choke, or any 
pressure buildup down-stream of the 
choke. Some operators have connected 
lines to the pilots of these automatic 
surface safety control valves and ex- 
tended these lines to remote positions, 
such as the quarters platform, to en- 
able a man to create a pressure drop 
artificially on the safety valve pilot 
which will cause it to shut in the valve. 

Some of the offshore operators have 
added additional remote safety control 
devices to the christmas trees of the 
high pressure gas-condensate wells. In 
some cases, manual handwheel exten- 
sions are placed on the well head mas- 
ter valve. Some of the extensions ex- 
tend out from the well head as much 
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as 50 ft. At the extreme end of these 
handwheel extension rods is installeg 
a corrigated steel fire wall covereg 
overhead with a water fog spray sys. 
tem to afford a man protection in ap. 
proaching these handwheel location 
in the event of a fire. 

Another means of offshore well head 
remote control used by one operator ip 
the Gulf utilizes a pneumatic gear mo. 
tor mounted to the stem of the chris. 
mas-tree master valve. At remote sta. 
tions, such as the quarters platform 
and separator platform, are installed 
nitrogen cylinder banks which supply 
gas energy for operating these penv. 
matic motors. Hydraulic tubing is laid 
from the pneumatic motor operated 
master valves to the remotely located 
nitrogen cylinder banks; and by the 
actuating of a valve located on the nj- 
trogen cylinder manifold, a means js 
afforded the operating personnel of 
closing the master valve from a remote 
position of 200 ft from the well head 
area. 

In the case of multi-well installa 
tions, all of the well head master valve 
controls are actuated simultaneously by 
any of the remote control stations, In 
one case of offshore gas production, 
the marine line delivering gas from the 
platform installation is equipped with 
a valve on which is mounted one of 
these pneumatic motor operators; and 
this valve can also be closed from a 
number of remote stations by actuating 
a second valve on the nitrogen cylin- 
der manifolds. This is for the purpose 
of preventing flow back through the 
marine line in the event of a rupture 
in the recombination or meter run it- 
stallations. In some offshore high pres- 
sure gas producing installations, all 
three of the above mentioned control 
devices are installed on the christmas 
tree of each well. 

On most of the offshore producing 
installations, accommodations must be 
made for separating and treating equip- 
ment. In almost all cases the separating 
and treating equipment has been lo 
cated on a separate platform from pro- 
ducing wells. In a few cases where a 
direct fired type emulsion treater is 
being used, a separate platform, ap- 
proximately 100 ft from the separating 
or production platform, is built to ac- 
commodate this equipment. On other 
separating and treating platforms, 4 
steam heated emulsion treater is it 
stalled and the steam generator is then 
located on the quarters platform, ap- 
proximately 100 ft away from the 
treating platform. By these means it !s 
possible to eliminate from the separat- 
ing and treating platform, the equip 
ment which would be considered haz- 
ardous or fire provoking. 

In some offshore producing installa- 
tions, it is necessary to provide tem- 
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RATED HP. CURVES FOR CONTINUOUS HEAVY-DUTY SERVICE 


(Gas or Gasoline) 

Sizes are specified by cubic inch dis- — 
placement. Recommended continuous 
hp. for each size engine is shown by 
the combined dotted and solid graph 
line which represents the governed en- 
gine speed range for continuous service. 

Hp. ratings shown are for heavy-duty 
continuous service. Maximum hp. rat- 
ings are not shown. Highest speed 
shown for each size is for heavy-duty 
pumping service, and in every instance 
is less than 900 f.p.m. piston speed. 

To realize the full advantages of ample 
flywheel effect, it is best to select the 
engine to operate at the higher speeds 
indicated by the solid graph line. 


Engine should not operate at speeds 
less than 225 r.p.m. as limited by 
magneto impulse coupling. 


he ATED.---by oil field requirements 


You can be sure of pumping performance when you 
select a Fairbanks-Morse “ZC’’ Engine. For “ZC” 
engines are not rated by maximum horsepower . . . they 
are rated for continuous heavy-duty service. 

All sizes have large displacement per continuous 
tated horsepower which insures heavy-duty continuous 
Service at slow speed and ample reserve power. All 


sizes have the famous extra-heavy, double flywheels 
providing balance, poised or rolling. Clutch and sheave 
can be mounted on either side of the engine . . . there 
is always one flywheel between engine and load. 

See your local supply store for complete information 
or write to Fairbanks, Morse & Company, 600 South 
Michigan Avenue, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 
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porary hydrocarbon storage facilities. 
In cases where this is necessary, the 
storage tanks are equipped with a CO, 
fire system. This system is so installed 
that, in the event a tank should catch 
fire, CO, under pressure is supplied to 
the bottom of the tank to cause the 
hydrocarbons in the tank to “roll” and 
bring cool fluid to the surface, and at 
the same time, cut off the supply of 
oxygen by blanketing the surface with 
CO, gas. Since these systems are man- 
ually operated, the controls are located 
on the quarters platform to insure their 
availability in the event of intense 
heat. 

Many other fire protection and safety 
precautions are taken on offshore pro- 
ducing installations. Most offshore pro- 
ducing structures are constructed of 
either steel or pre-stressed concrete 
piling, and have either steel grating or 
concrete slab decking. All combust- 
ible materials are eliminated where- 
ever possible. A number of offshore 
platform installations are equipped 
with high volume fire fighting pumps, 
and a fire system is built into the plat- 
form with fire stations located at var- 
ious points throughout the platform. In 
at least one case a permanent fire fight- 
ing fog system is installed in the hazard 
area. All offshore platforms are equip- 
ped with hand fire extinguishers of the 
dry chemical or CO, type. Most pro- 
duction platform lighting systems are 
installed in conduit; and all lighting 
fixtures are classified as Class one, 
Group “D,” explosion-proof. Most of 
the offshore operators have imposed 
good safety rules and insist that they 
be adhered to by the operating per- 
sonnel of the production installations. 
No smoking or welding is normally 
permitted in the hazard areas. Pneu- 











matic tools are generally used in lieu 
of electric tools on these offshore plat- 
forms. In some installations it has be- 
come necessary to install a material 
handling crane of stiffleg derrick on 
the producing platform near the well 
head area or on the separator platform. 
In these cases the operator has used 
either. a pneumatic motor operated 
wench or a full diesel engine. Where 
an engine is used, it must comply with 
the following specffications: (1) full 
diesel (no spark ignition system), (2) 
air starting, (3) water jacketed exhaust 
manifold, (4) high degree spark arrest- 
ing muffler, (5) water spray exhaust. 

Although a great deal has been done 
to cope with the numerous hazards to 
both men and investment properties in 
the development of this new horizon 
in the Gulf of Mexico, it is felt by this 
author that we have before us a situa- 
tion where safety precautions will, and 
must, play a much greater role in the 
planning and development of these 
fields than they have ever played be- 
fore in the history of the petroleum 
industry. 
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Mobile Units for 
Offshore Drilling 


JOHN M. PAYNE 


INITIALLY offshore drilling opera- 
tions were carried on from large self- 
contained platforms with well costs 
amounting to as much as 10 fold that of 
conventional land drilling. To further 
complicate matters, the problem of 
drilling the several exploratory wells 
that often are required to lecate and 
define the productive area of a single 
field did not lend itself toward such 
practices. Although multiple well plat- 
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forms afforded some cost reductions, it 
was soon realized that development of 
mobility in offshore drilling equipment 
would be desirable in a large majority 
of cases. This led to the use of small 
drilling structures complimented by 
floating drilling tenders which serve 
as supply boat and crew quarters and 
holds most of the drilling equipment 
except derrick, hoist, and possible 
stand-by mud pump@@Bhis technique 


THE PETROLEUM 





— 


and modifications thereof have bee, 
utilized in drilling a large majority of 
the offshore wells to date. 

As the next step in reducing costs 
completely mobile units offer a nym. 
ber of interesting possibilities, Fo, 
several years, operators, contractors, 
and designers have recognized the ad. 
vantage that might be derived from the 
use of such equipment; however, with 
the exception of one shallow water unit. 
little, if any, tangible evidence has been 
produced. Although the tempo of off. 
shore activity has increased on all fronts 
since settlement of the Tidelands dis. 
pute, evolution and development jp 
mobile rig designs has been far ahead 
of advancement in other phases of the 
problem, and its accelerated pace will, 
no doubt continue for some time until 
more actual offshore experience js 
gained. 

Mobile units should require little, if 
any, fixed structure; be capable of being 
moved under average weather condi- 
tions; be rigged up and drilling in a 
short time; be unaffected by poor soil 
conditions, and be able to withstand 
reasonable wind and wave forces with- 
out jeopardizing or interrupting opera- 
tions. Although these conditions would 
appear to be relatively simple, units 
meeting these qualifications will not be 
developed overnight and can be pro- 
duced only after the most careful anal- 
ysis is made of all the factors involved, 
using the best technical knowledge 
available. In many cases, it will be de- 
sirable to augment the theoretical work 
with elaborate tests and special experi- 
mental analysis and even then there is 
no guarantee of trouble free operation 
under actual working conditions. 


Unit Characteristics 

In order to determine the trends and 
thinking regarding mobile units, a 
questionnaire was prepared and circu- 
lated to 18 oil companies and 10 de- 
signers and contractors who are pur- 
suing this problem. All of the opera- 
tors active in offshore work indicated 
definite interest in mobile equipment, 
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DECK DIMENSIONS: 160’ x 54’ 


HULL DIMENSIONS: 160’ x 54’ x 13’ 
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DRILLING POSITION 





FLOATING POSITION 


FIG. 1. Kerr-McGee submersible barge (for 10 to 22 ft of water). 


PONTOON DIMENSIONS: 
10 to 15 inches (H-Beams and Columns) 


(1) The barge hull is lowered to the bottom of flooding while the 
pontoons remain buoyant for stability. 


(2) The pontoons are then placed on the bottom by flooding 


(3) Bearing pressure on the soil is controlled by ballasting the 
lower hull compartments and adjusting the force on the pon- 
toons as necessary. 


110’ x 14” x 12’ 








with many of them making serious 
plans toward procuring 1 or more units. 

Shallow Water Units. In the shallow 

water range the fixed leg submersible 
barge appeared to be the predominant 
choice. The desirable characteristics re- 
garding this type of unit is indicated by 
this query are as follows: 

Operating depths — 10 to 40 ft. 

2. Foundation support — Hull rest- 
ing on bottom. 

3. Classification of unit — Self- 
contained type. 

4. Quarters required — For about 
30 men. 

5. Total plan area of unit — 15,000 
to 20,000 sq ft. 

6. Size drilling rig— Heavy duty 
(15,000 ft rating) 7. 100 mph 
maximum wind velocity; 20 year 
wave probability; 25-30 ft clear- 
ance of unit above MGL; 400 spf 
soil bearing capacity; bottom 
scour considered important; 
maximum design stress of steel 
— 60 per cent of yield. 

8. Portability — Move to adjacent 
locations in one day; unit be 
towed at 3 mph against 4 ft wave. 

9. Operating limitations — Re- 
stricted operations during hur- 
ricane season; able to operate 1 
week without outside supplies. 

10. Applicatign of unit—To be 
used for all type wells (develop- 
ment as well as exploratory). 

The answers by no means reflected 

complete accord and such items as 
clearance of unit above mean gulf 
level, wave probability, and effect of 
bottom scour showed wide divergence 
of opinion. The fixed leg barge that 
floats to a drilling site is severely lim- 
ited as to maximum water depth be- 
cause of the right center of gravity of 
the unit with its drilling equipment 
mounted on the upper deck. One de- 
signer has avoided this by placing the 
pumps and prime movers in the lower 
hull. The stability during raising and 
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wide range of operating water 


that may or may no e desirable. 
In shallow water t 1 daily ex- 


lowering operating also becomes a ma- 
jor problem in deeper water. 

Deep Water Units. Majority of the 
operators were interested in deep water 
mobile units, and various types of con- 
struction were indicated, including sev- 
eral designs that have not been di- 
vulged. Both elevating barges and mo- 
bile platforms played important parts in 
the considerations. The desirable char- 
acteristics predominating in the an- 
swers were as follows: 

1. Operating depths—15 to 100 ft. 

2. Foundation support—All types, 
i.e. piles, hulls and combination 
thereof and other supports not 
mentioned. 

3. Classification of unit—Self-con- 
tained type (excluding 2 compa- 
nies who have several tenders). 

4. Quarters required—For 30 to 50 
men. 

5. Total plan area of unit—20,000 
sq ft. 

6. Size drilling rig—Heavy duty 
(15,000 ft rating). 

7. Design limitations—125 mph 
maximum wind velocity; 50 year 
wave probability; 40 ft or more 
clearance of unit above MGL; 
400 psf soil bearing capacity; Im- 
portance of scour—questionable. 
Maximum design stress of steel 
—opinions equally divided be- 
tween 60, 80, and 100 per cent 
of yield. 

8. Portability—Move to adjacent 
location in 3 days. Tow unit at 5 
mph in 5 ft waves. 

9. Operating limitations — Unre- 
stricted — year around opera- 
tions. Operate 1 to 2 weeks with- 
out outside supplies. 

10. Application of unit—To be used 
for all type wells (development as 
well as exploratory). 

Questionnaires indicated a ga 

epths 


penses of a unit capable of operating in 
100 ft of water may not be commen- 
surate with sound economy, and a mo- 
bile unit designed for a narrow range 
should cost less and be easier to handle. 
Wide depth application of the equip- 
ment, however, is necessary if the vol- 
ume of work in any given depth of wa- 
ter is insufficient to keep the unit em- 
ployed. One limiting design feature in 
the type units discussed above is the 
slenderness ratio of columns or legs 
which become critical at the maximum 
depth rating of equipment. 

Other considerations. Besides first 
costs, operating and maintenance ex- 
pense, additional considerations enter- 
ing into the selection of mobile equip- 
ment in lieu of other drilling methods 
might be summarized as follows: 

1. Exploratory Drilling. The mobile 
unit is an ideal exploration tool and 
dry hole costs should be reduced ma- 
terially, as expensive fixed platforms 
are not required. 

2. Development Drilling. Experi- 
ence should soon prove how useful this 
type equipment may be in drilling ina 
proven field. The application of single 
well head protection platforms or the 
development of submerged well head 
completions offers considerable poten- 
tialities in this direction. Permanent 
type well completions fit this approach 
very nicely. Also, installation of cen- 
tral production facilities to handle a 
large productive area may augment this 
type of program. It is entirely possible 
that every field will require a different 
approach and the selection of the best 
drilling and completion method will de- 
pend on a careful economic study being 
made in each field early in its develop- 
ment stages. 

3. Weather Factor. When bad 
weather is experienced offshore, drill- 
ing tenders must pull away from fixed 
platforms until waves subside. This 
amounts to shutting the rig down as 
much as 10 per cent when allowing 
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GULF COAST 


Box 5266 
Houston 12, Texas 
Phone WEntworth 6603 


SCRATCHERS 
CENTRALIZERS 


In the drilling of oil wells, mud cakes are formed on the permeable forma- 
tions. Cement slurry will only bond with the formations when the mud 
cakes have been “scratched off” the wall of the hole. 


B and W 
Multi-Flex Scratcher 


B and W 
B and W Nu-Coil Seratcher 
Wall Cleaning Guide ee: 


WEST COAST 
Box 3751 —Terminal Annex 
Los Angeles 54, California 
Phone MEnlo 4-1106 
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mELEVATOR 


SINKING POSITION 


DECK DIMENSIONS: 216’ x 55’ 


OPERATION: 


(1) By selectively flooding the lower hull, the bow end is sunk to the ocean 





HULL DIMENSIONS: 220’ x 74’ x 14’ 
COLUMN SIZE: 14 lower column topped by 6’ upper column 


OPERATION: 


DECK DIMENSIONS: 200’ x 72’ 
PONTOON DIMENSIONS 50’ x 20’ x 10’ 
COLUMN SIZE: 6 Feet 


_.__PONTOONS 


HULL DIMENSIONS: 200’ x 74’ x 12’ 


bottom, the stern end remaining afloat. Stability is maintained by the (1) By selectively flooding the lower hull, the bow end is sunk to the ocean 


bouyancy of the columns and small outrigger pontoons which are not 


shown. 
(2) The stern is then sunk to the bottom. 


partments as necessary. 
(4) The unit is raised in the reverse manner. 


FIG. 2. Ocean Drilling and Exploration Company diesel electric 
submersible drill barge (for 12 to 40 ft of water). 


for time involved in preparing to shut 
down and in getting started again. 
Mobile rigs should be capable of con- 
tinuous operations during this weather. 

4. Single Well Completions. The 
use of mobile units lend themselves to 
single well completions, whereas sev- 
eral wells are often drilled from a single 
fixed platform to defray the cost of 
structure. The risk of having blowouts 
and fires offshore is always present and 
single well installations reduce the 
hazard involved. 


Mobile Unit Designs 

In order to convey a clear picture of 
a few of the numerous mobile units 
that have been designed, a series of 
diagrammatic sketches have been pre- 
pared depicting several types of units 
that either are being constructed or 
are under serious consideration. Many 
other ideas for doing this job have been 
offered to the industry; however, the 
brevity of this paper does not permit 
their inclusion. 

For simplicity in making compari- 
sons of the equipment and techniques, 
the mobile units to be discussed have 
been grouped into the following three 
major categories: 

Submersible barges — (Units hav- 
ing fixed legs and a floating hull which 
is sunk to rest on bottom). 
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bottom, while the stern end remains afloat and the pontoons on the 


bow end are kept afloat to maintain stability. 
(2) The stern end is then sunk to the bottom. 
(3) Bearing pressure on the soil is adjusted by ballasting the hull com- (3) The pontoons, which are controlled by 150 ton rams, are then sunk to 


the bottom. 


(3} The pontoons, which are controlled by 150 ton rams, are then sunk to 


the bottom. 
(4 


— 


Bearing pressure on the soil is controlled by ballasting the lower hull 


compartments and adjusting the force on the pontoons as necessary. 
(5) The unit is raised in the reverse manner. 


1. Kerr-McGee 
Ocean Drilling and Explora- 
tion Company 
3. Southern Production Com- 
pany 
Mobile platforms — (Units having 
an elevated deck maintained at a given 
height above the water by means of 
extendable legs or columns. 
4. Bethlehem 
Elevating barges — (Units having a 
floating hull which is lifted out of water 
on extendable legs for columns). 
5. Friede and Goldman 
6. LeTourneau 
7. Offshore Drilling Company 
Up to now, the only offshore mobile 
unit in use is the Kerr-McGee barge 
(Fig. 1) which has operated in 15 to 
20 ft of open water and in slightly 
deeper water on semi-protected loca- 
tions. This unit is the original Hay- 
ward-Barnsdall barge which has been 
in use for 5 years and has been very 
successful in shallow water operations. 
In one 5 month period it drilled 132,- 
500 ft of hole in an extensive strat-hole 
program. Other units of this class, 
either under construction or definitely 
planned, are shown as Figs. 2 and 3. 
A unit of the mobile platform type, 
which is in the process of fabrication, 
is the Bethlehem which is shown as 


N 


FIG. 3. Southern Production Company diesel electric submersible 
barge (for 10 to 40 ft of water). 


Fig. 4. In the elevating barge class, 
three designs are given in Figs. 5, 6, 
and 7. 

A few of the major problems con- 
fronting designers are as follows: 

1. Platform Heights. The mobile 
unit must be designed with sufficient 
clearance to prevent waves from reach- 
ing the underside of the lowest deck. 
Anticipated wave heights are based on 
hind-casting technique using certain 
other criteria in specific locales. This 
is difficult data to equate and predic- 
tions are somewhat of a guess. It may 
be entirely uneconomical to avoid the 
so-called 1000 year wave, and some- 
what reduced platform heights prob- 
ably will be necessary. The selection of 
a suitable platform clearance also in- 
volves: (a) depths of water in which 
it is planned to operate, (b) nearness to 
shore and slope of ocean bottom, 
(c) time required to move unit to a 
protected location in case of a hur- 
ricane, and (d) element of risk in loss 
of unit. 

2. Vertical and Lateral Loads. The 
static loads and drilling loads of a mo- 
bile unit amount to several million 
pounds and pose considerable problems 
in affording sufficient safe bearing ca- 
pacity. Wind and wave loads are even 
more important. Wind loads can be 
estimated relatively accurately, how- 
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One of a series saluting oil producing areas. 










Getting to the bottom of things in 


OKLAHOMA 


Operators in the Sooner State of Oklahoma are relying 
more and more on the penetrating speed of CP Three Cone 
Rock Bits to “get to the bottom” faster. And with good 
reason! Ruggedly built, CP’s are designed to afford deep 
cutting action with each turn of the drill stem. Available 
in six different types, there’s a CP bit for every kind of 
formation whether it be extra soft or exceedingly hard and 
abrasive. Write, Chicago Pneumatic Tool Co., Oil Tool 
Division, 5000 U.S. Highway 81 South, Fort Worth, Texas. 


Chicago Pneumatic 


GENERAL OFFICES: 8 East 44th Street, New York 17, N. Y. 
: . IN CANADA: 10103 81st Ave., So. Edmonton, Alberta, Canada. 
IN MEXICO: Mexico, D.R., Rosas Moreno No. 41; Tampico, Tamps., Apartado No. 174, 














THREE CONE BITS e REAMING BITS * REAMERS e¢ DRILL COLLARS ¢ TOOL JOINTS *« SUBS e JUNK BASKETS 
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DRILLING POSITION 


UPPER HULL DIMENSIONS: Drilling Platform - 80’ x 50’ x 15’ 
Service Platform - 80’ x 50’ x 15’ 
LOWER HULL DIMENSIONS: Drilling Platform - 106’ x 80’ x 15’ 
Service Platform - 94’ x 80’ x 15’ 

PILING SIZE: 4’ 

ACCESS TUBE SIZE: 5’ 

OPERATION: 

(1) The platforms are towed to the drilling location. The piles are dropped 
to the bottom and forced into the subsoil by means of hydraulic jacks. 
The weight of the upper hull is applied to two diagonally opposite 
piles at a time until desired penetration is obtained. 

(2) The upper hull is clamped to the piles and the lower hull is submerged 
to bottom by flooding it with water and placing downward pressure 
on it with the access tubes. 

(3) Men go down the access tubes and clamp the lower hull to the piles. 

(4) The two units are raised in a reverse manner with the hydraulic jacks 
being used to pull the piles, etc. 


FIG. 4. Bethlehem mobile platform (for 13 to 100 ft of water). 


FIG. 6 
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FLOATING POSITION 
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ORILLING POSITION 


HULL DIMENSIONS: 140’ x 80’ x 21’ 

LEG DIMENSIONS: 20’ x 20’ 

OPERATION: 

(1) Unit is towed to location and legs lowered by operating the rack and 
pinion drives in the corner of each leg. Pinions are powered by A. C. 
electric motors (Le Tourneau design). 

(2) When legs penetrate soil deep enough to start carrying load, barge 
is lifted out of water and elevated to desired height. Springs on motors 
lock pinion gears when power is shut off. 


FIG. 6. LeTourneau elevated barge (up to 100 ft of water). 





DRILLING POSITION 


UPPER HULL DIMENSIONS: 220’ x 90’ x 14’ 

LOWER HULL DIMENSIONS: 200’ x 140’x 5’ 

COLUMN SIZE: 8’ x 10’ Elliptical Columns 

OPERATION: 

(1) The lower hull is flooded until it is barely buoyant. 

(2) The lower hull is forced to the bottom by taking up on the cables with 
power winches. 

(3) After the stability of the support hull has been established the upper 
hull is raised to the required elevation by continuing to take up cable 
with winches. 

(4) The upper hull is then fastened securely to the elliptical columns. 

(5) During hurricane season, piles may be driven through the columns for 
additional lateral support. 

(6) The unit is removed by the reverse procedure. 


FIG. 5. Friede and Goldman mobile offshore drilling barge (for 
20 to 100 ft of water). 





XXX 


reer 





FLOATING POSITION 


UPPER HULL DIMENSIONS: 190’ x 80’ x 15’ 

LOWER HULL DIMENSIONS: 190’ x 120’ x 4’ 

LEG DIMENSIONS: 20’ x 20’ 

OPERATION: 

(1) The lower hull is flooded until it is barely bovyant. 

(2) Electric motors operating rack and pinion drives on each of the four 
legs force the lower hull to bottom. 

(3) The upper hull is then raised to the drilling position with the same 
electric motor system. 

(4) The unit is removed in the reverse manner: 


FIG. 7. Offshore Drilling Company, Inc., elevated barge (10 to 
60 ft of water). 
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_DESIGNERS AND BUILDERS OF 


PORTABLE DRILLING BARGE 
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P. O. Box 8126 New Orleans, La. 


A new economic approach to off- 
shore drilling, Alexander’s revolu- 
tionary new deep-water drilling 
barge is a triumph in engineering 
design and originality. 


The huge new barge is 220’ long x 
74’ wide x 63’ high, a completely 
integrated unit and powered by a 
3200 HP diesel-electric installation. 


In short, Alexander continues to set 
the standard in designing and con- 
structing specialized marine equip- 
ment. Alexander service and facili- 
ties are available to your company. 
May we hear from you? 


INC. 
Phone VAlley 2408 








PICTURED TOP TO BOTTOM— 
Power plant showing two Fairbanks- 
Morse 1600 h.p. diesel engines. 
Submersible hull and large diameter 
steel caissons. 
Two 1200-kw d.c. generators (each 
engine drives four generators). 


FINE MARINE EQUIPMENT 
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ever actual wave loads are still fairly 
theoretical. Wave action on large diam- 
eter piles and submerged hulls can be 
of monumental importance and prob- 
lems of scour under flat hulls are also 
difficult to predict. ; 

3. Mechanical Problems. This is by 
no means a secondary or simple con- 
sideration. The installation aspects such 
as raising of large barges out of the 
water in the open Gulf; forcing large 
diameter piles into the ocean bottom; 
and removal of such piles, may present 
several problems. The units should be 
simple mechanically and designed to 
cope with the natural elements of a 
sea environment. 

As it is difficult to predict the exact 
performance of a unit under actual 
conditions, it may be better to design 
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to avoid trouble rather than to combat 
it. This points toward a streamlined 
structure which does not attempt to 
resist the fury of the sea. 


Conclusions 

Although the mobile unit is not a 
“cure all,” it certainly possesses in- 
teresting possibilities of fostering siz- 
able reductions in offshore drilling 
costs. The many unknowns in develop- 
ing this equipment are a real challenge 
to the ingenuity of the industry and its 
associates; however, there is little doubt 
but what the oil men will meet it 
squarely and advance as they have 
always done before. The next few 
years should see many mobile units in 
offshore operations as the oil fields 
move to sea. | 





Production Handling and Transportation of 


Petroleum Hydrocarbons —— 


CRUDE OIL 


ISAAC L. AULT 


AN offshore drilling operation that is 
terminated with an oil producing well 
immediately presents crude oil hand- 
ling and transporting problems. Seven 
operators at the present time are 
actively engaged in the production of 
crude oil from offshore sites; and, 
therefore, they have come to grips with 
the problems. Other operators ventur- 
ing offshore also will have to solve the 
problems, however, they will have the 
benefit of the experience of the pio- 
neers. One operator may use several 
handling and transporting methods de- 
pending upon the location of his vari- 
ous holdings. 

Depth of water, distance from land, 
prevailing weather, proximity to pipe- 
lines, rate of production, size of re- 
serves, relative location of fields, and 
value of crude are factors which de- 
termine offshore handling and trans- 
porting methods. Each operator in 
each producing area has a unique op- 
eration; and, therefore, it is believed 
that a cost study of offshore methods 
would be of questionable value. 

There are offshore, inshore, and land 
drilling and producing activities along 
the Louisiana and Texas coast of the 
Gulf of Mexico. An offshore sympos- 
ium, naturally, should concern itself 
only with actual offshore operations. 
Taking the presently producing off- 
shore oil fields as they occur from east 
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to west, we start with Main Pass Block 
69 field, which is approximately 3 
miles northeast of the Mississippi River 
delta. Although the field is located in 
water having an average depth of 20 
ft, the proximity to and the protection 
provided by the delta reduces the op- 
eration to one that is more typically 
inshore than offshore. Flow lines from 
the land side wells are brought to a 
tank battery on shore where the pro- 
duced oil, gas, and water are separated. 
Pipe line oil is barged from the tank 
battery to a refinery. Production from 
the outside wells is separated at off- 
shore platforms, and the oil is pumped 
ashore through a pipe line to a tank 
battery. Barges are used to transport 
the oil from the tank battery to a 
refinery. 

Grand Isle Block 18 field is the next 
westerly field, and it is approximately 
6'2 miles offshore in an average water 
depth of 50 ft. There are 2 producing 
platforms in this field, and they are 
connected by a common flow line. 
Production is separated, and oil is 
stored in a tank battery on one of the 
platforms from which it is barged to a 
tank battery on land. Pipe line oil is 
transported by barges from the land 
tank battery to a refinery. 

Grand Isle Block 16 field is located 
4'2 miles offshore in 40 ft of water. 
Production at the lone platform in this 


a 


field is handled and transported in the 
same manner ds that in the Block jg 
field. 

Bay Marchand Block 2 field is the 
next field west, and it is 3 miles of. 
shore in 30 ft of water. Production js 
separated at offshore platforms, ang 
the oil is purmped through a pipeline 
to a tank battery on shore. The shore 
tank battery has a pipe line connection, 

Ship Shoal Black 72 field is locateg 
11% miles offshore in 30 ft of water. 
A common flow line is used to cop. 
nect the well platform with the tank 
battery platform where production js 
separated and oil is stored. Barges are 
used to move the oil to a shore tank 
battery. Barges are also used to move 
the pipeline oil from the shore tank 
battery. 

Ship Shoal Block 32 field is located 
914 miles offshore in 18 ft of water, 
Production is separated on the well 
platform, and oil is collected in a barge 
moored off the platform. When the 
barge is filled it is replaced with an 
empty one, and the full barge is towed 
to a shore tank battery. Barges are used 
to move the pipe line oil from the shore 
tank battery. 

Eugene Island Block 126 field is lo- 
cated 22 miles offshore in 40 ft of 
water. Common flow lines connect the 
well platforms with the tank battery 
platform. Oil is transported in the 
same manner as it is for Ship Shoal 
Block 72 field. 

Eugene Island Block 45 field is lo- 
cated 15% miles offshore in 20 ft of 
water. A common flow line is used to 
connect the well platform with the tank 
battery platform where production is 
separated and crude is stored. Crude 
oil is transported in the same manner 
as it is for Ship Shoal Block 72 field. 
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West Cameron Block 33 field is lo- 
cated about 3 miles offshore in 20 ft 
ot water. Production is separated on the 
well platform, and oil is collected in a 
barge moored off the platform. Be- 
cause of low productivity, production 
is discontinued when the barge is filled, 
and it is not resumed until the barge 
is returned empty from the refinery. 

West Cameron Block 45 field is the 
western-most offshore oil field. It is 
located 15 miles east of the Texas- 
Louisiana line and 62 miles offshore 
in 30 ft of water. Production is sepa- 
rated, and the crude is stored in a plat- 
form tank battery. Barges move the 
crude from tank battery to refinery. 

It is noted that in only 2 fields pipe 


lines, or extended flow lines to shore, 


are used; and these 2 fields are only 3 
miles offshore. In all the other fields 
transporting crude oil to shore is ac- 
complished with barging systems. In 2 
of these cases barges are further util- 
ized for offshore storage. Barges are op- 


erated up to 22 miles offshore and up © 


to 80 miles from cargo discharging 
points. 

Offshore operators favor a pipe line 
as being the ultimate method for trans- 
porting crude oil when the pipe line can 
be justified economically. One operator 
who transports all of his crude oil pro- 
duction long distances with barges is 
considering the use.of a tanker to move 
oil from his platforms to a refinery. 
The tanker may be considered by the 
operator as an interium method be- 
tween barge and pipe line. By delay- 
ing pipeline construction, limits of pres- 
ent fields, locations of new fields, and 
more accurate reserve calculations will 
be available for the final pipe line de- 
sign. Also under consideration is a pipe 
line designed for two phase flow. Un- 
fortunately the conditions that must be 
satisfied cause the pipe line to become 
a complex, experimental project. 

Offshore loading of oil barges from 
platform tank batteries becomes a very 


difficult task whenever a sea greater . 


than 2 ft is running. One loading 
method which is satisfactory in seas 
up to 2 ft consists of a bumper dolphin 
made of 3 pile clusters in a line a few 
feet away from the platform. The barge 
is tied to the dolphin during loading 
operations, and a platform mounted, 
stiff-leg derrick supported loading hose 
is lowered and attached to the barge’s 
cargo line. Oil is loaded by gravity flow 
sometimes assisted by the barge’s pump. 

A method satisfactory for loading in 
seas up to 4 ft consists of a single 
cluster of piles, or loading dolphin, lo- 
cated about 600 ft from the tank bat- 
tery platform. A submarine pipe line 
connects the tank battery with the load- 
ing dolphin. The line passes vertically 
through the center of the dolphin and 
terminates with a loading hose sup- 


ported by a stiff-leg derrick mounted on 
top of the dolphin. The barge is moored 
to 1 of 4 buoys around the dolphin as 
well as being tied to the dolphin dur- 
ing loading operations. A pump on the 
platform speeds transfer of the oil to 
the barge. A loading method that may 
prove satisfactory in seas greater than 
4 ft is the loading buoy. The loading 
buoy might be described as being sim- 
ilar to a loading dolphin except that 
the buoy, of course, is not stationary 
but floating. Although early experience 
with the buoy was discouraging, it is 
believed that subsequent development 
will make it the most satisfactory barge 
loading system. 

It has been mentioned previously 
about the use of barges moored off 
producing platforms for collecting 
crude. It is believed that floating stor- 
age systems will be limited to areas that 


are partially protected from full wave 
action. Two other systems have been 
proposed to circumvent large platform 
tank batteries — submerged storage 
vessels and artifical salt dome voids. 
These methods would provide a lim- 
ited hedge against sea conditions which 
would interfere with normal barging 
operations. A platform tank battery is 
still required for separating and meas- 
uring production and for testing indi- 
vidual wells. Submerged or salt void 
storage creates a new problem — re- 
turning the crude to the surface. Little 
if any advantage would result from 
submerged or salt void storage sys- 
tems if a pipe line were to be con- 
structed. 


Reference 


1. Report of the Committee on Submerged 
Lands Productive Capacity as adopted by 
the National Petroleum Council, Washing- 
ton, D. C., May 28, 1953. 





GAS AND CONDENSATE 


E. E. REARDON 


PRODUCTION of natural gas-con- 
densate wells in the Gulf of Mexico 
in a safe, efficient, and commercial 
manner presents several problems not 
normally encountered on land. The 
transportation of the gas and conden- 
sate to shore, type and size of the de- 
hydration and separation equipment to 
be used, location of the separator plat- 
form, and maintenance of the produc- 
tion equipment are just a few of the 
considerations which demand attention. 

In view of the facts that the wells 
drilled in the Gulf Coast four to six 
times the amount which they would 
normally cost on land, and the cost of 
constructing a transmission pipe line 
in the Gulf is substantially more than 
constructing a transmission line on 
land, a reservoir of adequate reserves 
must be found in order to support such 
investments. 

In typical completions found suit- 
able for offshore operations, sands are 
selectively perforated with sufficient 
perforation density to insure minimum 
sand face pressure differentials at the 
anticipated rates of flow. On the bot- 
tom of the tubing string is a 3.5 in. 
OD gas anchor. The gas anchor is ap- 
proximately 30 ft long with 20 ft of 
0.030 in. gauge horizontal slots of 
14 in. longitudinal spacings. All of the 
slots in the gas anchor were undercut 
in order to restrict the flow of sand into 
the tubing string. The total area of the 
slotting is 11.1 times greater than the 
cross sectional area of the 3.5 in. OD 
tubing. A bullplug with a % in. hole 
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drilled in the bottom is welded on the 
bottom of the gas anchor. Just above 
the bullplug, a cross support is welded 
inside of the gas anchor. This cross 
support is used as a bottom for resting 
the bottom hole pressure bomb when 
pressure surveys are being taken. 

The production packer is normally 
set 30 to 60 ft above the perforations 
in order to keep the gas anchor out of 
the perforations. 

A tubing string of 3.5 in. OD N-80 
tubing with special couplings has 
proven satisfactory. The couplings were 
used to help prevent joint leakage and 
give a more streamlined flow of the 
fluid passing through the tubing. Hav- 
ing a more streamlined flow of the 
fluid reduces the turbulence which 
normally effects corrosion and erosion. 
The 3.5 in. OD tubing was selected in 
order to minimize the pressure loss due 
to friction and also the linear velocities 
of the fluid flowing through the tubing. 
On flow tests, wells have been flowed at 
rates up to 20,500,000 cu ft per day, 
and maximum linear velocities of 20 
to 25 ft per second were obtained in 
the production string when using 3.5 
in. OD tubing. The tubing string may 
be internally coated with a baked plas- 
tic coating to prevent corrosion of the 
tubing. Landing nipples are installed 
for safety purposes. The 3.5 in. OD 
tubing is run in 7 in. OD casing in 
order to provide a good mechanical 
hookup for future work-over jobs. 

At the present time there are.only 4 
offshore operators who are producing 


B-47 








‘Ot the Git things that: cowit 
ue givag You groctlen AdWiCe ihe 











Where Mission 
makes the difference 


The heart of the Mission Plug Valve . . . and one of the chief reasons for its superior performance 
record in all services . . . is the exclusive Mission Automatic Lubrication System. 
Two semi-circular lubricant grooves surround each port to form a full circle. A semi-circular groove 
in the body surrounding one-half of a port is joined (when the valve is closed) by another 
semi-circular groove in the core, thus forming a complete circle. Moreover, in the Mission 
Plug Valve, no lubricant groove ever passes across a body port. The care and skill which Mission 
takes in machining these companion grooves is positive assurance that the Mission Line 
Pressure Lubrication Sealing System will always respond instantly to low or high pressure — gas or 
liquid, and will do so regardless of which end of the valve may be downstream. The advanced 
engineering and manufacturing principles practiced by Mission give you a superior valve 
thoroughly proved under all conditions. Specify Mission Plug Valves to your supply store. 
It’s the only valve with automatic lubrication. 
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gas-condensate wells. Production _is 
being obtained from only 4 fields, 
which are namely, Eugene Island Block 
32 field, Eugene Island Block 45 field, 
Eugene Island Blocks 95 and 110 field, 
and the Rollover or Vermilion Block 
39 field. Wells are situated in the Gulf 
of Mexico off the Louisiana coast in 
water ranging in depths from 10 to 40 
ft. 

Currently, only two transmission 
companies have pipe lines extending 
out in the Gulf of Mexico. One is serv- 
icing the operators in the Eugene Island 
area, and the other company is servic- 
ing those in the Vermilion area. 

Because of the fact that the trans- 
mission pipe lines are buried beneath 
the relatively cool Gulf floor, and the 
swamp land has rather low tempera- 
tures in the winter months, the forma- 
tion of hydrates in the transmission 
-pipe line presented a problem of para- 
mount importance. As the production 
equipment was to be installed in a 
small and confined area, on or near a 
drilling platform which had a multi- 
plicity of wells, it was highly desirable 
not to use any gas-fired production 
equipment. Consequently, three of the 
offshore operations are using low temp- 
perature separation units for the pur- 
pose of dehydrating the gas. 

Installations as a whole are prac- 
tically the same with the exception that 
one of the operators has chosen to in- 
stall the low temperature separators on 
a separate platform from the drilling 
platform where the wells are located. 
The main reason for installing the sep- 
arating equipment on separate plat- 
forms was that in the event a work- 
over of one of the wells would be re- 
quired, the work-over could be per- 
formed without having to shut in the 
other wells located on the platform. 

In each of the low temperature sep- 
arators, the gas, condensate, and water 
are separated. The volumes of gas and 
condensate are measured by means of 
an orifice meter at pressures ranging 
from 1000 to 1500 psig, and then trans- 
ported to shore. 

Water from the low temperature 
units is discharged into a skimmer tank 
on the platform. Essentially, the skim- 
mer tank is a gun barrel with a sec- 
tion in the tank where any liquid hydro- 
carbons carried over with the water 
from the low temperature units may be 
trapped. After the water has passed 
through the skimmer tank, it is then 
disposed of as waste. Actually, the use 
of the skimmer tank is a precaution- 
ary measure taken to prevent any 
liquid hydrocarbons from being 
dissipated. 

On all of the low temperature sepa- 
ration installations, a pumper is on 
duty 24 hours each day. The pumpers 
were trained to handle as many pro- 
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duction operations as possible. Hourly 
checks are made on the production 
equipment with different pressures and 
temperatures being read and recorded. 
The recorded data enable the pumper 
to determine whether or not the pro- 
duction equipment is performing satis- 
factorily, and also furnish a record 
of the general operation and perform- 
ance of each of the wells. 

The low temperature separation units 
have been dehydrating the gas very 
satisfactorily. At the present time gas 
containing only 3 to 5 lb of water per 
million cubic foot is being delivered to 
the shore installations. 

The one operator not using the low 
temperature separators is processing the 
gas through a high pressure glycol de- 
hydrator. This operator is presently 
producing gas and condensate from 3 
wells on 3 separate steel piling plat- 
forms with some of the platforms 
being located approximately 15 miles 
from the dehydration platform. Well 
head pressures of the wells range from 
1400 to 3500 psig. 

An indirect fired heater with a flame 
arrestor, and a vertical separator are lo- 
cated on each of the steel piling plat- 
forms. The heater is located approxi- 
mately 50 ft from the well. The full 
well stream is brought from the well 
to the heater where the well stream is 
expanded through a choke down to the 
existing gathering line pressure. After 
heated to approximately 90 F, the well 
stream flows to the vertical separator 
where the gas, condensate, and free 
water are separated. The gas is then 
metered by an orifice meter, and the 
condensate is metered through a posi- 
tive displacement meter. The gas and 
condensate are recombined and trans- 
ported in a pipe line to the dehydra- 
tion platform. At the dehydration plat- 
form the combined stream enters a 
master separator where the condensate 
and gas are separated again. Gas is 
processed through the dehydration 
plant. After the gas has been dehy- 
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ht 
drated, the gas and condensate are 
then transported to shore. 

The heater used for the dehydration 
plant is located some 90 ft away from 
the production equipment on a sep- 
arate platform. 

The dehydration plant was designeg 
to handle 30,000,000 cu ft of gas per 
day and to operate at pressures up to 
2000 psig. 

The only operational difficulty that 
has been experienced with this meth. 
od of producing has been the freezing 
of the pilot gas to. the control valves 
on the vertical separator located op 
the individual well platforms. Freezing 
of the pilot gas has occurred only when 
extremely cold days were being expe- 
rienced at the platform. 

Before the dehydration plant was in- 
stalled, the operator attempted to use 
the low temperature separation units, 
Because of the richness of the gas 
streams, the low flowing well head 
temperatures, and the location of the 
wells, satisfactory performance could 
not be obtained with the low tempera- 
ture separators which were used. 

First offshore gas-condensate field 
to be produced was the Rollover Field. 
The initial sale of the gas from the 
Rollover Field was begun in the latter 
part of March 1951. Anti-freeze was 
put into the common manifold prior 
to the initial flow of gas. This was done 
to prevent the formation of hydrates 
in the transmission line in the event 
that all of the water had not been swept 
out of the pipe line after the line had 
been hydrostatically tested. 

Of course, the initial production op- 
erations at the platform and the de- 
hydration plant located on shore were 
not trouble-free. On land several me- 
chanical difficulties were experienced 
at the dehydration plant during the 
time of the initial production which 
required the shutting-in of the wells 
at the platform. Major damage to the 
dehydration plant was prevented by 
use of radio communication which 
provided a means of coordinating the 
different operations being performed 
at the dehydration plant and the plat- 
form. 

Inasmuch as the gas being delivered 
to the dehydration plant contained 
less than four pounds of water per 
million cubic foot, it was decided to 
by-pass the gas around the dehydra- 
tion plant. This proved to be a very 
satisfactory hookup. 

To date the initial developer in the 
Rollover Field has produced approxi- 
mately 35,000 mmef of gas and 175, 
000 bbl of condensate. The wells in 
this field have flowing pressures rung- 
ing from 2800 to 3000 psig; and well 
head temperatures between 130 F and 
135 F. The condensate volumes re- 
ceived at the stock tanks correspond 
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very closely to the condensate’s iso- 
pentanes plus fraction metered on the 
platform at approximately 1250 ysig. 
Yields at the platform and on land are 
about 6.5 and 5.3 bbl per million cubic 
foot, respectively. 

Currently, at the Eugene Island 
Block 32 Field, 2 operators are pro- 
ducing gas-condensate wells. One op- 
erator is producing from only 1 well, 
with the separator equipment being 
installed on the drilling platform. The 
other operator is producing 5 wells lo- 
cated on 1 drilling platform, with the 
production equipment for the 5 wells 
being located on a separate platform. 
The flowing well head pressures for 
the wells are on the order of 3200 to 
4100 psig, and the well head tempera- 
tures are between 150 F and 165 F. 

One operator has attempted to 
standardize all the production equip- 
ment being used. This includes the in- 
terconnecting piping on the low tem- 
perature units, valves on the sepa- 
rators and the christmas trees, flow 
lines, orifice meters, and regulators. 
By the standardization of the produc- 
tion equipment, a minimum of spare 
parts may be kept on the platform and 
still obtain a minimum of downtime 
on the producing wells in the event 
that failures in parts of the production 
equipment would occur. 

This operator is also using 3.5 in. 


YOU 
GET A 
DETAILED 
PICTURE 


of drilling 

operations 
while the 
well is 


BEING 
DRILLED! 





Geolograph shows downtime, round trip time, 
minutes per foot, drilling time, guide for bit change, 
connections, etc. Gives the driller information. he 
needs to do the most efficient job. That's why you 
save when you log as you drill with Geolograph. 





OD XX heavy flow lines from the well 
head to the low temperature separa- 
tion units. The flow lines were fabri- 
cated in 20-ft sections on land, and 
have unions welded on the end of each 
section. This enables the operator to 
inspect any portion of the flow line 
when desired. In the event of a failure 
occurring in the flow line, the portion 
of the flow line which has failed may 
be removed to some safe, remote loca- 
tion and repaired without having to 
shut in the other wells which are be- 
ing produced. 

Because of the high operating ex- 
pense involved in producing the wells, 
the term “deferred revenue” is not 
used when a producing well has to be 
shut in. Instead, the term “lost produc- 
tion” is used. 

It has been mentioned that all of 
the offshore operators, upon separat- 
ing the gas and condensate at the pro- 
duction platforms, meter both the gas 
and condensate. This is done for the 
purpose of allocating the production 
to the wells and also to the operators 
since two or more operators deliver 
gas to a common transmission line 
which transports the gas to shore. 

One transmission company has had 
considerable trouble with sand clog- 
ging up the shore separators. An an- 
alysis of the sand revealed that the 
sand had not been produced from the 


no bolts 








body. 


A.P.1. rating. 


CAVINS-BENNY 


quick change 


POLISHED ROD 
CLAMP 


no wrenches 


SELF-TIGHTENING 
— Weight of rods pulls 
wedge into position in 


SELF-RELEASING— 
Clamp removed by re- 
lieving the load and 
lifting the wedge. 


Adaptable for setting, 
servicing or permanent 
installation. 25,000 Ibs. 


—. 
producing formations. This gave req. 


son to believe that the sand was in the | 


transmission line when the line was 
constructed. 

The formation of hydrates in the 
submarine transmission pipe line has 


been experienced; and in most jp. 4 
stances, the causes for the formation 
of the hydrates in the line were found — 


and eliminated. 


Summary 
It may be stated that the prim 

difference between offshore and land 
production methods used for gas-cop. 
densate wells hinges on the high cogt 
involved in every offshore operation, 
the additional safety and fire hazards, 
and the transportation of the gas and 
condensate to shore. 
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did you know O-CTmakos the 0) ring union that may he 
used fo {ull eated proveure with or without the (ring 


Here is another reason why O-C-T Type CO unions are tops in performance 
on your steam and high pressure lines. Impartial tests have praved these unions to be equally 
efficient at holding high pressures either with or without the “O” ring. 
And it will hold high pressures with the nut only hand tight. Because of the ball seat 
feature, which provides for a misalignment of five degrees or one inch in one foot 
in any direction from center line, pipe need not be forced into perfect alignment 
in order to tighten the nut— as must be done with conventional wing unions. 
Make sure of better connections on your lines. Ask your supply store about O-C-T Type CO 
Acme Ball Seat Misaligning Unions. Available through more than 700 supply store locations. 
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MANIFOLDS 


started a new 

trend == the fabrication 
of salvageable 

parts into a 

compact, strong, 
lightweight unit 

that provides 
everything necessary 
above the 


master valve 





More and more operators are requesting their 
Christmas tree supplier to furnish UNIBOLT Flow 
Manifolds because they are lighter in weight, 
stronger, and more economical, and easier to main- 
tain than ordinary flanged Christmas tree wings. 


Employing standard UNIBOLT connections rather 
than flanges, the UNIBOLT Flow Manifold is many 
pounds lighter, yet the UNIBOLT design, which 
places more steel in shear, actually results in a 
higher factor of safety for the manifold. 


The units of the manifold —UNIBOLT Tee or 
Cross, Adjustable Wing Valve, and Positive Choke 
Body — are pressure-tested as a unit and may be 
assembled in a number of combinations to best meet 
individual needs. They are furnished in regular 
forged steel or in stainless steel for corrosive wells 
— 6,000, 10,000 and 15,000 Ibs. test. The manifold 
is completely salvageable. 


THORNHILL <> CRAVER CO. 


P. O. BOX 1184 HOUSTON, TEXAS 
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Power Transmission of Rotary Rigs by 


Friction, Fluid, and Electromagnetism* 


Abstract 

Transition from steam power to in- 
ternal combustion engine power on 
rotary drilling rigs has required con- 
siderable development work in design 
of power train elements. The friction 
clutch has made internal combustion 
engines practical but use of fluid and 
electromagnetic drives has materially 
assisted in improving the characteristics 
of the power flow. As a result, better 
and fuller utilization of the installed 


. power, smoother operation, and longer 


wear life of the component parts of the 
transmission system have been accom- 
plished. An analysis of which type of 
drive to use, as well as the advantages 
of each, requires a study of the char- 
acteristics of power flow in a drilling 
rig using internal combustion engines. 

A substantial period of time has 
elapsed since steam was the prime 
source of power in the drilling indus- 
try. Presently steam has been almost 
entirely supplanted by the modern in- 
ternal combustion engine and many 
changes and improvements have taken 
place in the design concept of the drill- 
ing rig, and in particular the various 
elements that make up the power train 
from the prime mover to the drill 
string. 

An analysis of all improvements in 
the drilling rig would be too broad for 
any one study and it becomes neces- 
sary to confine ourselves for purposes 
of this discussion to the influence of 
the friction clutch, the fluid coupling, 
the torque converter and the eddy-cur- 
rent coupling in the transmission of 
power in the modern rig. 


Power Requirements 
T O properly evaluate the require- 
ments of a power transmission, it is well 
to consider the equipment to be driven 
and the work to be performed by the 
transmitting medium. In a rotary rig 
there are three basic power demands 
which must be satisfied: 

1. Power is required to turn the 
drill bit and pipe to cut the hole. 
2. Power is required to hoist the 
drill string for removal and re- 

placement of the worn bit. 
3. Power is required to pump drill- 
ing fluid that is necessary to re- 


_*Presented at the Petroleum Mechanical En- 
gineering Conference of the American Society 
of Mechanical Engineers, Houston, Texas, Sep- 
tember 28-30, 1953. 
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move cuttings from the hole, as 
well as to wash, clean, lubricate, 
and cool the drill bit. 

Amount of power required to turn 
the rotary machine is difficult to eval- 
uate. Approximately 2 hp per rpm of 
the rotary table should be provided. 
Power to turn the rotary machine is 
usually provided in one of two ways, 
either it is taken from the power in- 
stalled on the compound or from an 
independent prime mover. When an 
independent rotary drive is desired, a 
drilling unit such as shown in Fig. 1 is 
used. It consists of a prime mover to 
which is installed a torque converter 
and connected through a flexible coup- 
ling to a geared transmission which is 
in turn connected to the rotary pinion 
shaft. 

Amount of power installed on the 


compound to drive the draw works is 
usually in the vicinity of 1 hp for each 
10 ft of 4%-in. drill pipe. This should 
permit hoisting a drill string at the 
rated depth with a velocity of about 
100 ft per minute off bottom. Com- 
pounds are generally provided with 
one or two power takeoffs to drive the 
drilling pumps. These pumps are usual- 
ly of the duplex double acting recipro- 
cating type and are available in various 
sizes. In hard rock drilling less pump 
horsepower is required than in areas 
where softer formations are frequent. 
In the latter areas, large pumps are 
used to assist substantially in the drill- 
ing work, that is, the work required to 
cut the hole. Operators vary widely in 
their ideas on pump requirements with 
applications varying anywhere from 
50 to 150 per cent of the required 
hoisting power. 

Amount of power installed on a 
drilling rig should allow for the driving 
of auxiliaries such as a generator for 
the rig lighting system and an air com- 
pressor for the air clutches and con- 
trols, however, this is not usually a 
very appreciable amount and will not 
concern us greatly here. A maximum 
of 30 to 40 hp is generally sufficient. 


Internal Combustion Engine 

It is well to examine a typical per- 
formance curve of an oil field internal 
combustion engine (one is shown in 
Fig. 2). It may be quickly noticed that 
the torque output is fairly constant 
over the speed range of the engine. As 
a result the horsepower increases al- 
most proportionately over the speed 





2 


FIG. 1. Drilling unit with independent rotary drive. 
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range. The operation of any internal 
combustion engine is limited to a speci- 
fied speed range and in this case the 
engine is usually governed at 900 rpm 
and idles at about 400 rpm, therefore, 
its use must take this into account. 

Output torque of the engine is maxi- 
mum at a point less than the governed 
speed and when maximum torque is 
required, the engine slows down to this 
speed and continues to reduce in speed 
if the torque demand is too great caus- 
ing the engine to lug. This, to say the 
least, is injurious to any engine and 
sustained operation under these condi- 
tions cannot be permitted. Therefore, 
when a load is started and an accelerat- 
ing torque is required, the maximum 
torque of the engine, multiplied if 
necessary through a suitable transmis- 
sino, is available to pick up the load. 
When the load is in motion the torque 
demand reduces and the engine comes 
up to speed delivering maximum horse- 
power. 

When loads are such that a variable 
torque demand exists during the work 
cycle, the engine torque must be suffic- 
ient to overcome the maximum torque 
demand, or a transmission capable of 
varying the delivered torque is requir- 
ed. In rotary drilling rig the rotary 
drive is usually set for some desired 
rotating speed. The torque value is not 
a constant and may vary considerably. 
When hoisting drill pipe, frequent 
starts are encountered and a _ sub- 
stantial accelerating torque must be 
available to start the pipe string and 
other elements from rest and continue 
the pull at suitable rates of speed. At 
the same time the load is constantly 
being reduced as each stand is remov- 





ed. In case of driving the mud pumps 
the requirements of the pump are not 
constant due to the effect of the crank 
connecting rod mechanism. 


Horsepower Curve 
At this point let us briefly review the 
basic relationship between horsepower, 
torque, and speed: 


HP = torque x speed 
5250 





in which torque is given in pounds, 
feet and speed in revolutions per min- 
ute. It is obvious that the horsepower 
is the product of torque and speed. For 
a constant hp, torque and speed are so 
related that an increase in one necessi- 
tates a reduction in the other. 

When this relationship is plotted on 
a graph (see Fig. 3) the curve is an 
equilateral hyperbola which is char- 
acteristic curve of the product of two 
variables maintained constant. There- 
fore, we call this the constant horse- 
power curve. The ordinate or vertical 
value of the graph is usually torque, 
or synonomously, line-pull or pump 
pressure. The abscissa or horizontal 
value is rpm, Or synonomously, line- 
speed or pump strokes per minute. 

When thinking of the maximum 
utilization of the installed power, it is 
desirous to use the prime movers at 
their rated speed and delivering their 
rated horsepower. In this manner maxi- 
mum work is accomplished. Any op- 
erating condition or equipment limi- 
tation that prevents maximum utiliza- 
tion raises the net cost of the work per- 
formed. It thereupon requires that the 
design of equipment will yield the prac- 


tical maximum to the operator. 

It has just been said that the interna} 
combustion engine had a fairly cop. 
stant output torque through its speed 
range and its maximum horsepower 
delivery at the highest speed. It then 
behooves us to operate the engine as 
much as possible at the highest per. 
missible speed. For continuous opera. 
tion at constant speed, the engine map. 
ufacturer will stipulate this speed and 
will also stipulate what higher speeds 
may be attained intermittently. The 
engine manufacturer will also suggest 
limits on horsepower demand upon the 
engine both for continuous and inter. 
mittent service. Usual application of 
engines on a drilling rig requires that 
they be available for the intermitent 
hoisting operation as well as for con- 
tinuous pump and rotary operation. If 
this case they are governed at a speed 
which is limited to continuous duty, 
On very few rigs where the draw works 
is powered with engines for hoisting 
only, higher governed speeds are 
permitted. 


Friction Clutch 

The friction clutch has made pos- 
sible the modern power rig as it is 
known today. By providing the coup- 
ling element between the engine and 
the driven equipment such as is found 
on the rotary drilling rig, it is possible 
to utilize the internal combustion en- 
gine to pick up loads and transfer 
power from engine to equipment. It 


provides the medium that allows the 
rotating engine, the speed of which 
cannot be allowed to reduce below a 
certain amount, to maintain operation 
and engage a non-rotating deadload 
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FIG. 2. Performance curve of internal combustion engine. 
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RPM, LINE SPEED, STROKES PER MINUTE 


CONSTANT HORSEPOWER CURVE 
Fig. 3. Relationship between output and speed at constant hp. 
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Famous Web Wilson “Dash Pot’ Action 
Full 7 Spring Travel 

Fewer Parts, Less Maintenance 

Shorter Length, Streamlined Design 
Direct Connection to Popular Blocks 


The new HYDRA HOOK combines outstanding features of 
previous Web Wilson Hooks with many modern improve- 
ments, such as: Elimination of a Top Bearing; a Completely 
Packed-Off Body to prevent oil leakage and keep the “dash 
pot” action at peak performance. 

The 150-Ton HYDRA HOOK (illustrated at right) is a full 
8 inches shorter and 1,200 pounds heavier than its prede- 
cessor. A dream in streamlining, its additional weight and 
perfect balance make even the lightest traveling blocks fall 
fast and true. 


for additional information write... 





AVAILABLE NOW: the 100-Ton, 150-Ton and 250-Ton Sizes. 
READY SOON: the 350-Ton HYDRA HOOK. 
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Mail address: Box 96, Los Angeles 2, Californie 
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FIG. 4. Typical constricting friction clutch. 


and by slippage of the clutch provide 
a means of transferring torque in an 
amount sufficient to accelerate the 
driven equipment. After the driven 
equipment is brought up to the speed 
of the engine no slippage exists, the 
clutch becomes a coupling in the 
power train. 

Friction clutches used on drilling 
rigs are generally one of two types. 
Fig. 4 shows a typical constricting type 
that consists of a flexible tube vulcan- 
ized to a steel rim. Friction shoes are 
mounted to the inner diameter of the 
tube. Design arrangement of this clutch 
requires that the element be mounted 
to a carrier spider. The clutch expands 
with air admitted into the tube that 
causes it to constrict about a clutch 
drum. 

The disc type clutch is similar to the 
automotive type and is usually air en- 
gaged on present oil field models. 





FIG. 5. Typical air operated disc clutch. 


Fig. 5 shows a typical air operated disc 
clutch. Additional torque capacity can 
be supplied by using more than one 
friction plate, however, the use of more 
than three friction plates makes re- 
lease difficult, causing these clutches 
to have a tendency to drag. There are 
many other versions: of these types, 
however we shall not dwell upon them 
here. Their function however is basic- 
ally the same as we have described. 


Power Flow Analysis 

A typical draw works power flow 
layout is shown in Fig. 6. Considering 
first the driving of the rotary, it is seen 
that the power from the prime mover 
is transmitted through chain drives 
from the compound, through the draw 
work three-speed transmission, through 
the engaging friction clutch to the ro- 
tary jack shaft, and to the rotary pinion 
shaft. The drive system to the rotary 











clutch is turning at engine speed. Be- 
yond the rotary clutch to the rotary 
table the system is not in motion. When 
the rotary clutch is engaged, the fric- 
tion clutch slips until the rotary turns 
at the same speed of the prime mover 
system. At the instant of engagement 
and prior to the beginning of rotation 
of the rotation of the rotary, all the 
slack in the chains is first taken up 
and as the transmitted torque is ap- 
plied, the shafting and chains deform. 

Deformation continues until the 
elastic energy is absorbed in the chain 
and shafting and reacts to overcome 
the static rotary load with a sufficient 
accelerating torque. If the friction 
clutch is suddenly engaged, result is a 
sudden accumulation of energy. The 
natural inertia of the static system on 
the one hand, is opposed to the rotat- 
ing inertia of the driving system on 
the other. The greater this difference 








as 





FIG. 6. Draw-works power flow layout. 
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the greater is the energy to be absorbed 
and hence the greater are the stresses 
in the various mechanical components. 
Thus it is desirable to engage the fric- 
tion clutch softly by permitting the 
clutch to slip into engagement. 
The clutch must not be permitted to 
slip excessively as the friction work 
that is attributable to the energy not 
transmitted during the process of en- 
gagement is transferred into heat and 
is detrimental to the clutch. This causes 
‘wear on the clutch linings and warp- 
age of the clutch elements and hence 
should be reduced as much as possible. 
Engagement of the clutch at high en- 
gine speeds or when the speed differ- 
ential is great, aggravates the condi- 
tions we have just described and high 
shock stresses can be induced in the 
system. This manner of engagement is 
known as “running into a load.” 
When the drill string is picked up in 
the hoisting operation much the same 
process is involved. Referring to the 
power flow layout of the rig, it is seen 
that the engines are compounded 
together with chain drives combining 
the output of the engines. The input 
drive to the draw works carries the 
power into the draw works transmis- 
sion through a selected speed and 
thence into the drum through a drum 
clutch. The rotating drum winds up 
the wire line that causes the traveling 
block and hook to rise hoisting the 
drill string. The drum clutch is the 
connecting element. When the eleva- 
tors have been latched to the drill pipe 
below the tool joint, the drum clutch is 
engaged. 

At this point the driller opens the 
throttle of the engines wide in order 
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FIG. 7. Magnitude of shock loads on power train. 


6.0 70° 8.0 


ELAPSED TIME-SECONDS 


to accelerate the reciprocating masses 
of the engines and the rotating elements 
to the drum clutch to the speed at 
which the engines deliver maximum 
torque. Simultaneously the engaging 
friction clutch transmits torque to ac- 
celerate the system from the drum 
clutch to the drill pipe which is at rest. 
The chain slack and clearance between 
the tool joint and the elevators is first 
taken up. Then the chain, shafts, wire 
line, hook spring, and all the load car- 
rying elements are deformed absorbing 
the energy of the transmitted torque 
and when the energy is sufficient, the 
pull developed upon the drill pipe 
causes it to be accelerated from the 
rest and put into motion. 

It is easy to visualize the role of the 
drum friction clutch especially of the 
high speed drum clutch in which case 
there is greater relative rotation dur- 
ing its engagement because of its higher 
rotating speed. These clutches must be 
capable of absorbing and dissipating 
great quantities of heat that is gene- 
rated during engagement, considering 
also that the hoisting clutch is operated 
once every 60 to 120 seconds to pick 
up drill string during hoisting cycle. 

When pulling pipe through an open 
hole and “tight” hole conditions are 
encountered, the low drum clutch is 
frequently called upon to hoist the load 
after the load has been stopped by the 
drum brakes during the pulling cycle. 
At this time no slack exists in the sys- 
tem from the drum to the drill pipe 
to aid in the engagement. Under these 
condiitons the low drum clutch is sub- 
jected to extreme heat conditions 
especially if several consecutive en- 
gagements are required. 


















































FIG. 9. Design of fluid coupling. 


Consider the case of the pump drive. 
The power flow layout shows the en- 
gines compounded together and, 
through a friction clutch, power is 
transmitted to the pump drive which 
is most frequently a large multiple 
V-belt drive to the pump pinion shaft. 
In the same manner as we have just 
described the pump is set in motion 
upon enagagement of pump clutch. 


Magnitude of Shock Loads 

When a friction clutch is engaged 
to pick up a load, a certain amount of 
shock load as we have discussed, is im- 
posed upon the power train. Magni- 
tude of these loads would vary more 
or less directly with the manner of 
engagement of the clutch. Careless op- 
erators can impose very severe loads 
by sudden clutch engagements. By 
controlling the air pressure delivered 
to the clutch with a metering type con- 
trol valve or providing a suitable flow 
restriction choke in the air line to the 
clutch, the engagement may be made 
smoothly. 

Fig. 7 very strikingly demonstrates 
the magnitude of the momentary loads 
that are imposed upon the power train 
during the engagement of a friction 
clutch. These are the loads that induce 
very high stresses in the various mem- 
bers of the power train and the more 
frequent their occurrence the shorter 
the wear life of all the component 
parts. It has been found that the magni- 
tude of these stresses is as much as 10 
times the normal operating stress. 


Fluid Coupling 
Use of fluid drive medium sharply 
reduces the magnitude of these shock 
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loads. Two types of hydrokinetic drives 
are used in the oil field, these being the 
hydraulic coupling and the hydraulic 
torque converter. Fig. 8 shows the re- 


lationship between the torque magni- | 
tude, which is also the stress magni- | 


tude, upon the engagement of a friction 
drive as compared to a hydraulic drive. 
The hydraulic drive dissipates the 
shock loads over a much longer period 
of time and with only about three 
times the normal operating stresses. 
This increases the wear life of the com- 
ponent parts of the power train. 
Fig. 9 shows a cross-section assem- 


FIG. 8. Comparison of loads, mechanical | 
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ive. bly of a fluid coupling. It consists of a 
en- rotating housing that is called the im- | 
ind, peller and is connected to the power 
"Is source, and the driven element called 
ich the “runner” connected to the driven 
iple equipment. The housing is filled with a 
aft. fluid usually of the order of light tur- 
just bine oil and upon rotation of the im- 
10n peller, fluid is slung outwardly by cen- | 


: trifugal force causing the fluid to gain | 


ged returns it to the center of the coupling | 
of to be thrown outwardly again by the | 
im- impeller. The circulating path of the | 
snl- fluid in this coupling is in the general 
ore shape of a torus with each particle of | 
of fluid following a path similar to a coil | 
Op- spring closed end for end into a dough- | 
ads nut shape. This coupling utilizes two 
By paths of fluid flowing oppositely from 
red each other, resulting in a balanced 
on- thrust load upon the runner and its 
ow bearing. Either element can act as an 
the impeller, however, the housing is 
ide usually used for this purpose because 
when the output shaft is stalled the 
tes housing has a greater heat dissipating 
ids ability and is usually finned to aid in 
ain heat removal. 
on Fluid as mentioned above receives 
Ice energy from the driving source by the 
m- impeller accelerating fluid to an in- 
re creased velocity. This energy is trans- 
ter mitted to the runner which causes the 
ont fluid to decelerate and reduce its veloc- 
ni- ity. In this manner, torque transmission 
10 ls accomplished. The output torque is 


always equal to the input torque and 
output speed is equal to input speed 
minus the slip. The slip is the difference 


oly between the input and output speed. If | 
ck this slip were zero, no torque would be | 
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in velocity. The runner receives the | 
fluid causing it to lose its velocity and | 


| 
| 
! 
| 










































































Vv 


Hetty 


MB iiihiy 
tee 


Otis Side-Door| Chokes and 
Landing Nipples are standard 


operating practice for both 





single- and two-zone wells 


throughout the oil country 





Otis 


Side ~ D OT) 
Lk 








OTIS PRESSURE CONTROL, INC. 
Branches Throughout the Oil Country 












10 20 30 40 
PERCENT OF INPUT RPM 


OUTPUT RPM, 





50 60 70 80 


FIG. 11. Performance curve for torque converter, three stage. 


transmitted. In order to function, these 
couplings require slip to operate and 
they are designed to operate normally 
at 3 to 4 per cent slip. 

The power loss is therefore the same 
as the slip — in other words normally 
these drives can be considered 97 per 
cent efficient. The lost power is ab- 
sorbed as heat and must be rejected by 
the coupling. These couplings will re- 
ject this small percentage of the power 
but where sustained operations at 


greater slip values is required, external 
sources of fluid cooling would be re- 
quired. Couplings are also available 
that have a variable fill arrangement 
that permits any amount of fluid to be 
removed from the coupling circut and 
the slip varied in this manner. This 
fluid is passed over a cooler which ex- 
tracts its heat. This type of coupling 
can operate satisfactorily under high 
slip conditions and has been used ex- 
tensively in the oil fields. 



























FOSTER 
MASTER, TYPE 33, BREAKOUT CATHEAD 
. Instant engagement without reducing line- 
shaft speed . . . no metal to metal impacts 
+ no complicated brake necessary . . 
Powerful friction clutch . . . roller bearings 
. Either air or mechanical controls. 


driven equipment. 

4. The engine cannot be stalled. 

5. Output torque is always equal to 
the input torque. 

6. Synchronization of engines with- 
in allowable slip range. 


Torque Converter 

Another form of hydrokinetic drive, 
that has found wide application on 
drilling equipment, is the torque con- 
verter. Primary difference between the 
torque converter and the fluid coupling 
is that the input torque in a torque 
converter may be multiplied within 
certain limits, whereas with the fluid 
coupling no torque multiplication is 
possible. By providing reaction blades 
which are fixed to the non-rotating 
housing of the torque converter, fluid 
may be made to change direction sev- 
eral times imparting to the driven men- 
ber, called the turbine, addition of the 
reaction torque resulting in a torque 
multiplication. Speed is reduced corre- 
spondingly with the increase of torque. 

Fig. 10 shows a cutaway view of a 
three-stage torque converter. The fluid 
is thrown outwardly by the pump that 
is the element similar to the impeller 
on the fluid coupling and the fluid then 
passes over the first turbine stage. Upon 
leaving this stage the fluid then passes 
over the first reaction member revers- 





~ The fluid coupling is generally placed in 
9 ae Fg and compound fl 
3 shafting. e drive arrangement I 
. appa beyond the coupling is the same as for . 
2 ORQUE CPP ICENCY o the mechanical rig and the equipment th 
z w/8o , is operated in much the same manner. p 
° a Advantages of the use of fluid coupl. t 
~ x ings are: ° 

2 PF a 1. Shock loads are reduced and in. 
3 ENGINE a> ~ creased wear life of parts in the n 
° & 8 - power train may be expected. V 
5 ws 3 2. The fluid coupling smoothes out 7 
5. > torsional vibrations from the ( 
ro) S2 - engine crankshaft. t 
- & 3. The fluid coupling acts as a check 
mt INPUT TORQUE a to minimize the effect of shocks ( 
- from the power train to the en- { 
x gine and also the torsional yj- 
brations from the engines to the ( 
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FIG. 10. Cutaway view of three stage 
torque converter. 
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ing the direction of the flow of this 
fluid, permitting the fluid to pass over 
the second turbine stage, and so on to 
the second reaction member and 
through the third turbine stage com- 
pleting the circuit. Fig. 11 shows a 
typical performance curve of the torque 
converter that has just been described. 

A torque multiplication of approxi- 
mately 5 times is possible in this con- 
verter when the output shaft is stalled. 
The maximum efficiency varies upward 
of 85 per cent and the torque conver- 
ter is usually applied so that it operates 
in a range of 70 per cent or better 
efficiency. The reason for this is that 
the torque converter manufacturer 
supplies a means for cooling the torque 
converter fluid with a capacity of some- 
what over 30 per cent of the hp capac- 
ity of the torque converter. It is of 
great interest to note that the broad 
range that is possible when this con- 
verter is operated at a minimum of 70 
per cent efficiency. The engine, it can 
be noted, is not stalled and is merely 
pulled down near the point of maxi- 
mum torque when the output shaft is 
stalled. It is noticeable then, that the 
engine functions in a speed range that 
permits high horsepower delivery al- 
though the requirements on the driven 
equipment may vary. 

A typical draw works performance 
curve is seen in Fig. 12. This chart 
shows the single line pull available 
over a line speed range with a two- 
speed drum. A constant horsepower 



































is plotted and the area between the 
curves and the constant horsepower 
curve represents the power loss due 
to the inefficiency of the torque 
converter. 

The torque converter is ideal for 
hoisting as it permits a transmission 
of high accelerating torque to the 
drum at the start of the pull. As the 
string is pulled into motion, a lesser 
amount of torque is required with the 
result that the string moves faster pro- 
viding uninterrupted acceleration of 
the load. The net result of this feature 
is that during the course of pulling pipe 
out of the hole with a constantly vary- 
ing load and with frequent starts, ap- 
preciable pulling time may be saved. 
Fig. 13 shows the difference of pulling 
time required on a draw works with 
and without torque converters. These 
curves show the actual experience of 
the same rig with and without con- 
verters. 

The torque converter has long been 
used in the oil field on independent 
rotary drives. In this application as we 
have explained before, it is extremely 
difficult to determine the actual power 
requirements. The torque converter 
permits the rotary to turn, crowding 


the drill string, and smoothly over- 


coming varying torsional resistance. 
Application of the torque converter 
to mud pumps has been questioned at 
considerable length by both pump 
manufacturers and operators. Today 
this application is quite common and 


if properly applied the torque can be 
somewhat advantageous. It permits the 
engine to function at its most efficient 
speed range as the pump automatically 
adjusts itself to the maximum speed 
it will operate at the limiting pressure 
constantly crowding the hole with mud. 
This permits the pump to function 
through a somewhat broader range of 
depths with the minimum number of 
liner changes. Care must, of course, 
be exercised to insure that the pump 
is not overloaded which is easily pos- 
sible with this type of drive. 

In a recent paper by Toomey and 
Chilton,! it was stated that the peaks 
of pressure that occur in a power 
pump are directly related to the rate 
of change of fluid flow. With the torque 
converter the pump seeks not to func- 
tion at a constant rotating speed as is 
characteristic of the internal combus- 
tion engine prime mover, therefore, 
the peaks of pressure are appreciably 
reduced up to about 50 per cent. This 
is more noticeable at slower speeds be- 
cause of the reduced effect of the in- 
ertia of the drive, the pump mecha- 
nism, and the fluid being pumped. 

Prime advantage of the converter 
application is that it provides a me- 
dium such as the fluid coupling which 
can effectively reduce shock loads. 
Shaefer and Winter? recently reported 
in a paper that a prolonged study was 
made of torque converters applied in 
off-highway heavy duty trucks in which 
a comparison of overhaul and mainten- 
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FIG. 12. Draw-works performance curves. 
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FIG. 13. Comparison of hoisting speed, same rig, with and without 
torque converter. 
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FIG. 14. Performance curve for eddy 
current coupling. 





ance expenses was made between such 
trucks having standard mechanical 
transmission and those using conver- 


| ters. This study showed that 47 per 














Wherever there is a need for pumping oil, Alten 
has a unit of ample capacity to do the job. 
Alten now makes every size and makes it better. 
. . . Better because Alten units spend more time 
operating and less time idled for repairs, main- 
tenance and service. Every part is built for longer 
life and quick, easy servicing. 

All these features can’t be shown on this page, 
so why not take this friendly suggestion: Be Sure 
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Some pumping situ- 
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ringbone gears for 
peak performance, 
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Alten offers both. No 
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— get the proper 
gear train every 
time. 





Rugged enough to meet harsh- 
est oil field requirements, yet so 
amazingly simple it can be ad- 
justed in minutes by one man 
on the ground. 


Crank calibration locates 
weights for desired counterbal- 
ance. Weights cannot fall during 
adjustments — they are safely 
locked in position at all times. 
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BUSHED BEARING 


Simply rotate 
to a new bearing surface 
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dinary life. Walking beam 
may be adjusted laterally 
and to and 
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cent greater engine life, 400 per cent 
greater transmission life and 93 per 
cent greater differential life was ob- 
tained with the converter equipped 
trucks. A similar, but not probably as 
great, increase in life expectancy is un- 
doubtedly applicable to draw works 
that are powered through torque con- 


verters as high stresses are developed 
| during the hoisting operations. Where 


hoisting is predominant function, use of 
torque converter is justified. 

The following additional advantages 

may be cited for the torque converter: 

1. As with the fluid coupling tor- 
sional vibrations from the en- 
gine crankshaft are smoothed 
out. 

2. The fluid medium acts as a 
check to reduce the effect of the 
transferral of peak loads to the 
engine or equipment. 

3. The engine cannot be stalled and 
at the point of converter stall 
the engine is only pulled down 
only slightly. The engine, there- 
fore, cannot be lugged. 

4. Partial throttle operations are 
possible throughout the entire 
speed range of the engine. 


Eddy Current Coupling 
Transmission of power with the 
eddy current coupling .is gradually 
finding its place in the oil field. The 
eddy current coupling is used much 
like the fluid coupling as it is generally 
placed between the engine and the 


| compound. 


It would be well to review briefly the 
basic principles of the eddy current 
coupling by taking a soft iron bar and 
bending it into a “U” shape. By wind- 
ing a coil of insulated wire about the 
base of the “U” and allowing a direct 
current to energize the coil, the bar be- 
comes an electro-magnet. When several 
such electro-magnets are inserted in a 
single coil and mounted on a shaft 
and with the addition of a solid ring 
of soft iron surrounding the mag- 
nets the basic construction of the coup- 
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The tripping mechanisms in SEALED TYPE “I” 
BOWEN ROTARY JARS are identical with those 
in the earlier types of Bowen Rotary Jars that have 
performed successfully the world over under all 
types of conditions for many years. These new Jars 
differ in that they are filled with oil and sealed top 
and bottom against the ingress of well fluid. With 
this arrangement, the moving parts of SEALED 
TYPE “I” BOWEN ROTARY JARS work in a 
bath of oil and advantages are produced thereby 
as follows: 


CONSTANT TRIPPING TONNAGE: The tripping 
tonnage does not increase or decrease regardless of 
the presence of sand or oil in the well fluid. The 
tripping tonnage can be varied only at the will of 
the operator. 


LUBRICATION: The oil bath extends the life of the 
Friction Slip and Friction Mandrel and practically 
eliminates wear on any other parts. 


INFREQUENT SERVICING: These Jars can be used 
to perform several jobs before it is necessary to serv- 
ice them and the servicing procedure is simplified. 


The floater is an important part in SEALED TYPE 
‘T’ BOWEN ROTARY JARS. It automatically 
moves up or down the Washpipe maintaining a 
Pressure balance within the Jar and thereby avoids 
excessive pressures on the Seals. 


SEALED TYPE “I” BOWEN ROTARY JARS are 
installed in fishing strings to enable the operator to 
strike heavy upward blows against an obstinate fish 
and knock it loose. They are also installed as safety 
devices in strings during testing, coring, reaming, 
drilling, sidetracking and washing-over operations. 
Their presence insures the operator of the ability to 
knock the string loose should it stick. 
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+ / \ j MAIN OFFICE AND PLANT: 
11008 SOUTH NORWALK BOULEVARD 
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in Rotary Jar construction 






Outstanding 
Advantages 








SEALED TYPE ‘i’ BOWEN RO 
TARY JARS are straight pull 
mechanical type rotary jars 
which provide greater efficiency 
in jarring operations. 













The ability of these Jars to 
strike heavy blows with a string 
completely frée from torque 
eliminates any aggravating ten 
dency to release the fishing tool 
below the jar. Torque free oper 
ation also reduces equipment 
wear and eliminates hazards 











The ability of these mechanical 
type Bowen Rotary Jars to oper- 
ate successfully under all con- 
ditions has been proven in 
countless jobs throughout the 
world for many years. Since 
these jars are purely mechanical 
their tripping mechanisms do nof 
depend upon a complicated 
series of packing elements 
Hence their ability to deliver 
heavy blows is absolutely un- 
impaired by packing failures, 
abrasive elements in the circu 
lating fluid or high temperatures 



































These Jars will deliver the same 
heavy upward blows regardless 
of whether the string is elevated 
slowly or with great rapidity 


















These Jars feature oversize cir 
culating holes to permit unlim- 
ited use of wire line tools and 
to allow passage of large vol- 
ume of fivid. 










After considerable service, the 
wearing parts of SEALED TYPE 
“*I'" BOWEN ROTARY JARS can 
be replaced easily and econom- 
ically and the tool will regain 
all the properties of a new one 
























RT REPRESENTATIVE VAL BR WITTICH JR 





educe 
the 
RISK 


of check 


valve failure 





Risk of check valve failure is 
counted in dollars spent for string 
pulls, and dollars you can’t spend 
because of lost production. Kenna- 
metal Balls and Seats give you ex- 
cellent insurance for this risk be- 
cause they resist shock, sand-cutting, 
corrosion, and pitting up to 5 times 
as well as “special” check valves. 
Most well-known pumps use Kenna- 
metal Balls and Seats as standard 
equipment. 


Kennametal Balls and Seats (either 
flat or rib type) are sold by your 
regular supplier, in A.P.I. specifica- 
tions. Kennametal Inc., Latrobe, Pa. 
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ling is simulated. The magnetic lines of 
force will flow through the iron ring 
rather than the air surrounding as they 
have a much greater preference for the 
iron. 

With the coil energized and the field 
assembly rotated that is, magnets and 
coil, eddy currents are induced in the 
iron ring. These eddy currents oppose 
the relative rotation of the field and 
ring and, therefore, the force that they 
set up in the iron ring tending to rotate 
it with the field produces a torque 
transmission. As eddy currents exist 
only when there is relatively rotation, 
these couplings just like fluid couplings 
require slip to function and are de- 
signed to operate normally with 3 to 
5 per cent slip. 

The eddy current coupling responds 
instantly to varying excitation of the 
coupling field. Therefore, close sensi- 
tivity is obtainable in its control. A 
typical performance curve for this 
coupling is shown in Fig. 14. The point 
at which the curve crosses the 100 per 
cent line is the design point at which 
the coupling transmits the rated 
torque. Top point of the curve is the 
peak torque and the stall torque can 
be seen to be substantially above the 
rated torque. Control may be so ar- 
ranged that the couplings do not trans- 
mit torque until the engines have come 
to the speed at which they develop 
maximum ‘torque, thus the engines 


' cannot be loaded at idling speed. This 


allows the unloaded engines to acceler- 
ate quickly. It is also possible by turn- 
ing a control knob to slow down the 
hoisting of the drill pipe or hold it 
at a standstill or even allow it to lower 
with the engines turning at full speed. 

Because of slip these couplings de- 
velop heat that must be rejected. These 
couplings are provided with inlet and 
outlet connections that permits the 
flow of coolant, usually water, through 
the coupling housing. 

As the eddy current coupling acts 


as an untuned damper when transmit- 
ting power, no oscillatory or torsional | 
vibrations are transferred. Whereas no | 


equipment life expectancy data are 
available with the use of eddy current 
couplings, a definite increase in the 
wear life may be expected. 

It has been discussed at great length 
some of the various problems that are 


involved in the transmission power on | 


the modern rotary rig using internal 
combustion engines. Without doubt 
human preferences as well as cost con- 
siderations influence the selection of 
the drive arrangement. Where a study 
is made of the nature of the connected 
load, the proper power transmitting 
medium may be selected. As trans- 
mission of power with internal com- 
bustion engines requires generally a 


friction coupling medium, usually it | 





wad # 


| MUDWONDERS 


may well be justified to consider the 
use of fluid or electro-magnetic drive, 
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With Shaffer Hydraulic Double Gates, rams in 
either compartment are changed with equal simplicity. 
There's no need to dismantle the upper unit to change 
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Effect of Mud Properties on Drilling Rate+ 


Abstract 

Field observations indicate that the 
drilling rates obtainable with muds may 
vary from 30 to 70 per cent of those 
obtainable with water under the same 
conditions. The causes of this reduc- 
tion based on laboratory and field ex- 
periences are discussed. Fluid viscosity 
appears to be the significant factor af- 
fecting drilling rate through cleaning 
action. In the field, oil in emulsion 
muds may improve drilling rate 
through their lubricating qualities. 


IN any engineering study of rotary 
drilling it is convenient to divide the 
factors which affect the rate of pene- 
tration of rotary bits into the follow- 
ing five groups: 


1. Formation 

2. Bit 

3. Mechanical 

4. Hydraulic 

5. Fluid properties 


Formation, whereas nearly an inde- 
pendent or uncontrollable variable, is 
influenced to a certain extent by hy- 
drostatic pressure. Payne and Chippen- 
dale? have reported results of some 
limited laboratory experiments which 
indicate that in some formations, in- 
creased hydrostatic pressure increases 
the formation hardness or reduces its 


+Presented at Spring meeting of the South- 
western district, API Division of Production, 
Rice Hotel, Houston, March 3, 4, and 5, 1954. 
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FIG. 1. Shows effect of mud on drilling 
rate in West Texas area. 
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drillability. The bit type selected, that 
is, whether a drag bit, diamond bit, or 
roller cutter bit, and the various tooth 
structures that are available in this 
later type, affects to some extent the 
drilling rate obtainable in a given for- 
mation. The mechanical factors of 
weight on the bit and rotary speed 
are then linearly related to drilling rate 
provided the hydraulic factors are in 
proper balance to insure proper clean- 
ing of the hole.? The hydraulic fac- 
tors* 4,5. © affect drilling rate only as 
they influence the rate of efficiency 
with which the mechanical factors can 
be applied. The manner in which the 
fifth factor affects drilling rate is the 
subject of this article. 


Field Data 


For several years, particularly in the 
hard rock areas such as West Texas, 


field personnel have observed the re. 
duction in drilling rate that accom. 
panies a change from water to mud. 
Although this phenomenon has been 
observed, its order of magnitude had 
not been the subject of detailed investi- 
gation and no fundamental informa- 
tion as to its cause was available. 
Humble’s investigation of this prob. 
lem began with a measurement of the 
relative drilling rate, that is, the drill- 
ing rate with mud as a percentage of 
the drilling rate obtained with water 
on several different wells drilling both 
lime and shale formations with roller 
type bits. These data were obtained by 
drilling alternate short sections using 
first mud, then water as the drilling 
fluid. All other recognized variables 
were held constant during these tests. 

Data such as those shown in Fig. | 
were obtained. Relative drilling rates 
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FIG. 2. Field data showing effect of mud weight on drillinz 
rate in South Mississippi. 
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FIG. 4. Field data comparing effect of oil emulsion and conventional mud on drilling 


rate in South Louisiana. 


varied from approximately 30 to 70 
per cent. Data from routine field drill- 
ing where the principal variable was 
mud weight were obtainable as in the 
example shown in Fig. 2. Drilling rate 
appeared to vary inversely with mud 
weight. The same variation may be 
seen in Fig. 3 although in this case 
the hydraulic factors also varied some- 
what as is shown. 

Increases in rate of penetration were 
obtained where oil emulsion muds were 
compared with conventional muds 
under similar drilling conditions. As 
example of this comparison may be 
seen in Fig. 4. In addition, it was ob- 
served that the use of oil emulsion 
muds reduced torque by as much as 6 
turns on 5-in. OD drill pipe and re- 


duced drag from 80,000 to 40,000 Ib. 

Further difference in drilling rate 
that could be attributed only to a dif- 
ference in the fluid properties were ob- 
tained on wells that had used air or 
natural gas as the drilling fluid. A 
recently obtained comparison between 
air and mud is shown in Fig. 5. Not 
only was the average rate of penetra- 
tion obtained with air greater, but only 
2 bits were used compared with 11 bits 
required to drill a comparable section 
in an offset well. 


Field Tests 
As a result of these field observations 
and measurements of the effect of mud 
on drilling rate, a series of field tests 
were conducted in the West Texas area 
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in an effort to determine the mud 
property or properties responsible for 
this reduction. These tests were con- 
ducted while drilling a uniform lime 
section by pumping alternate slugs of 
test mud and water past the bit hold- 
ing all other recognized variables con- 
stant. Data obtained from these tests 
are shown in Figs. 6 and 7. 

Fig. 6 shows the effect of mud 
weight on relative drilling rate and in- 
dicates that drilling rate is reduced as 
mud weight or some property propor- 
tional to mud weight is increased. The 
muds used on these tests were mixed 
from bentonite, drilling clay, and bar- 
ites with various chemical treatments 
to vary the physical properties. As 
composition of the muds used was thus 
essentially the same, any property that 
is a function of the solids content such 
as density, viscosity, and to a certain 
extent gel and water loss would all be 
proportional. 

Fig. 7 shows the effect of oil emul- 
sion concentration on drilling rate. 
These tests indicated that although oil 
emulsion muds also caused a reduction 
in drilling rate compared with water 
drilling rates, there was an optimum 
oil concentration for which the reduc- 
tions in drilling rate would be a mini- 
mum. The difference shown between 
the mechanical and soap type emulsion 
is not considered significant. 

The difficulty in obtaining the uni- 
form formation in which to conduct 
field tests and the difficulty and ex- 
pense involved in mixing different 
muds in sufficient quantities for 5 to 
10 min. pumping time led to a decis- 
ion to determine whether or not this 
problem might not best be solved in 
the laboratory. 


Laboratory Tests* 
To conduct the laboratory tests a 
large drill press was modified by the 


*In cooperation with Harry W. Brown, pro- 
duction research division, Humble Oi! and Re- 
fining Company. 
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FIG. 8. Laboratory data showing relation of drilling rate and weight 
on bit at constant rate of circulation and rotary speed. 


addition of a swivel arrangement to 
provide circulation and a drum and 
cable arrangement to provide uniform 
loading to serve as the drilling unit. A 
Moyno pump provided circulation at 
rates up to about 12 gal per minute at 
pressures up to 500 psi. The roller bit 
used in the experimental work was of 
a two-cone design manufactured for 
this purpose by one of the major bit 
manufacturing companies. The forma- 
tion drilled consisted of 8-in. cubes of 
Lueders limestone available from a lo- 
cal stone company. 

It was first necessary to determine 
whether or not laboratory drilling was 
at least in qualitative agreement with 
the field results. Fig. 8 shows the effect 
of weight and rotary speed at constant 
rates of circulation on the drilling rate 


obtained in the laboratory. As these 
data are qualitatively similar to that 
obtained from field experiments, it may 
be assumed that the mechanical factors 
affect drilling rate similarily in both 
the laboratory and the field. 

To determine whether the effect of 
mud that has been found in the field 
could also be measured in the labora- 
tory, data such as that shown in Fig. 9 
were obtained. It will be noted that at 
least in the region below a circulating 
rate of four gallons a minute in the 
laboratory, a reduction in drilling rate 
was obtained with mud. The question 
of scaling the results was postponed by 
a decision to work with trends and 
minimum reductions and then to field 
test the results of the laboratory study. 

Using a wide variety of muds and 
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solutions results such as are shown in 
Fig. 9 were obtained. As the maximum 
reduction in drilling rate with mud 
was obtained generally in the region 
of 3 gal per minute circulating rate this 
volume was arbitrarily selected for 
comparing the effects of various fluids 
and properties. A standard bit weight 
of 500 lb and a rotary speed of 55 rpm 
were also arbitrarily selected. 

In addition to drilling rate data, the 
following mud properties were meas- 
ured where pertinent: 


1. Density 

2. Viscosity (Stormer and Marsh 
funnel) 

3. Filtration (30 min. API) 

4. Gel (initial and 3 min.) 

5. Per cent solids by weight (ob- 


tained by drying a mud sample) 
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which could not be measured. 

Fig. 12 shows a plot of drilling rate 
as function of the standard API 30 
minute filtration rate. The apparent 
trend of increased drilling rate with in- 
creased filtration rate is found to be 
due to the extremely low viscosity of 
the high filtration rate fluids that were 
ysed. When these data are corrected 
ysing the viscosity effect shown in 
Fig. 11, this trend disappears indicat- 
ing that any conclusions based on fil- 
tration rate must at least also con- 
sider the effect of viscosity. Results 
shown in Fig. 12 are typical of those 
for the other fluid properties. 

The separate effect that had been 
noted in the field due to oil in emul- 
sion concentration was not indepen- 
dently apparent in the laboratory, that 
is, oil in emulsion concentration was 
not a significant variable independent 
of viscosity. It must also be kept in 
mind that in the laboratory tests, wall 
friction was not a factor affecting drill- 
ing rate. 


Conclusions 

Based on field and laboratory ob- 
servation and experiments it is be- 
lieved that the effect of mud properties 
on drilling rate must be separated as 
follows: 

1. As hydrostatic pressure affects 
formation drillability, density is a fluid 
property which affects drilling rate. 
Research reported by Payne and 
Chippendale and observation of large 
increases in drilling rate brought about 
by the use of air or gas support this 
conclusion. 

2. As increased rates of penetration 
together with reduction in torque and 
drag observed in the field when oil 
emulsion muds are used, and as labora- 
tory studies do not support this as an 
independent effect, it is believed that 
the increases obtained with this mud 
are due to its lubricating properties. 

3. Fluids affect drilling rate inde- 
pendently through influence of both 
density and viscosity on the hydraulic 
quantities involved in rotar drill- 
ing. In this connection they are signifi- 
cant principally because a drilling rig 
is essentially a constant or maximum 
hydraulic horsepower device, and in- 
creases in these two quantities increase 
system losses. 

4. In addition to the above effects, 
the fluid influences drilling rate by its 
cleaning effect. In this connection the 
significant variable that has been meas- 
ured appears to be viscosity. 
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INDEX TO LOCATION OF OIL AND GAS FIELDS \ 
ALBA, Wood, D4 EAST SHELBYVILLE, LONE STAR, Cherokee, F6 PATROON, Shelby, H6 SOUTH HENDERSON. Rusk, F5 | 
APPLEBY, Nacogdoches, F6 Shelby, G6 LONG LAKE, Anderson, etal., D6 PEWITT RANCH, Titus, E2 SOUTH TYLER, Smith, ES 
ASHTON, Shelby, H6 EAST TEXAS, Gregg.et al., F4 LONGWOOD, Harrison, G4 PICKTON, Hopkins, E3 STEWARD'S MILL, I 
BARRON, Limestone, C7 ELKHART, Anderson, D6 LOTT, Falls, B7 PINE MILLS .Wood, E4 Freestone, C6 
BETHANY, Panola, G4 ELYSIAN FIELDS,Harrison,G4 MANZIEL, Wood, E3 PITTSBURG, Camp, E3 SULPHUR BLUFF, Hopkins, E2 ( 
BEULAH, Angelina, F7 EYLAU, Bowie, G2 MMRSHALL, Harrison, G4 PLEASANT GROVE DEEP TALCO, Franklin, et al., E2 
BLACKFOOT, Anderson, D5 FLAG LAKE, Henderson, C5 MAYDELLE, Cherokee, E6 Rusk, F5 TEAGUE, Freestone, C6 
BOGGY CREEK, Anderson FLOWER ACRES, Bowie, G2 MERIGALE-PAUL, Wood, E4 PLEASANT GROVE SHALLOW TEHUACANA, Limestone, C6 
and Cherokee, E6 FREESTONE, Freestone, C7 MEXIA, Limestone, C6 Rusk, F5 TENNESSEE COLONY. ( 
BOYNTON, Smith, E4 FRUITVALE, Van Zandt, D4 MINEOLA, Wood, E4 POST OAK, Falls, B7 Anderson, D6 
BUD LEE, Smith, E4 GARRISON, Nacogdoches, G6 MITCHELL CREEK, Hopkins, E2 QUITMAN, Wood, E3 TRAWICK, Nacogdoches, F6 
BUFFALO, Leon, D7 GINTER, Angelina, F7 MOUNT CALM, Hill, Bé RED LAKE, Freestone, D6 TRI-CITIES, Henderson, D5 
CADDO, Marion, G3 GRAPELAND, Houston, E7 MOUNT SYLVAN, Smith, E4 REDLAND, Angelina, F7 TUNDRA, Van Zandt, D4 
CALVERT, Robertson, B8 GRIMES-PERCILLA, MYRTLE SPRINGS, Van Zandt,D4 RED SPRINGS, Smith, E4 TYLER, Smith, E5 
CAMPBELL, Hunt, D3 Houston, E6 NACOGDOCHES, Nacogdoches,G7 REED, Freestone, C6 VAN, Van Zandt, D4 
CAMP HILL, Anderson, E6 HAM GOSSETT, Kaufman, C4 NAVARRO CROSSING, Houston RICHLAND, Navarro, C6 WALTER FAIR, Kaufman, C4 
CARTHAGE, Panola, G5 HAWKINS, Wood, E4 and Leon, D7 RODESSA, Cass, et al., G3 WASKOM, Harrison, G4 
CAYUGA, Anderson, et al.,D5 HENDERSON, Rusk, F5 NEW ANGUS, Navarro, C6 ROWE & BAKER, Henderson, C5 WECHES, Houston, E6 
CEDAR CREEK, Limestone,C6 HUNTINGTON, Angelina, F7 NEW HOPE, Franklin, E3 RUSK, Cherokee, E6 WEST SHELBYVILLE, 
CHAPEL HILL, Smith, E5 HUXLEY, Shelby, H6 NEW RICHLAND, Navarro, C6 SAN AUGUSTINE, Shelby, G6 
CHATFIELD, Navarro, C5 JOAQUIN-LOGANSPORT, NIGGER CREEK, Limestone, C6 San Augustine, G6 WEST WASKOM, Harrison,G4 
CHILTON, Falls, B7 Shelby, GS NOLAN EDWARD, Wood, E4 SAND FLAT, Smith, E4 WHELAN, Harrison, F4 
COATS, Wood, E3 KERENS, Navarro, C5 NOR MANGEE-FLYNN, Leon, D8 SARDIS, Cherokee, E6 WIELAND, Hunt, D3 
COKE, Wood, E3 KILDARE, Cass, G3 NORTH CURRIE, Navarro, C6 SATIN, Falls, B7 WILLIAM WISE, Cherokee, E6 
COMO, Hopkins, E3 KOSSE, Limestone, C7 NORTH GALLATIN, Cherokee,E6 SCOTTSVILLE. Harrison,G4 WILLOW SPRINGS, Gregg. F4 
CONCORD, Anderson, D6 LAKEVIEW, Franklin, E2 NORTH GROESBECK, SESSIONS, Cherokee, F6 WINNSBORO, Wood, E3 
CORSICANA-POWELL, LARISSA, Cherokee, E5 Limestone, C6 SOUTH BOSQUE, McLennan, A7 WOODLAWN, Harrison, G4 
Navarro, C5 La RUE, Henderson, D5 NORTH LANSING, Harrison, F4 SOUTHERN PINE, Cherokee, E6 WORTHAM, Freestone 
CURRIE, Navarro, C6 LASSATER, Marion, F3 OAKWOOD, Leon, D7? SOUTH GROESBECK, and Limestone, C6 
EARL-LEE, Wood, E4 LINDALE, Smith, E4 OPELIKA, Henderson, D5 Limestone, C6 YANTIS, Wood, E3 — 
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GEOLOGY OF HAM GOSSETT OIL FIELD, 
KAUFMAN COUNTY, TEXAS 


Abstract 

Within the Ham Gossett oil field, 
Kaufman County, Texas, there is more 
subsurface control through the entire 
Cretaceous section than anywhere else 
along the Mexia-Talco fault zone. 

The structure of the eleven reser- 
yoirs now producing is largely related 
to anticlinal closure in the upthrown 
block against a normal fault. For the 
first time along the Mexia-Talco fault 
zone, however, production is also de- 
yeloped on an anticlinal ridge of low 
relief paralleling the fault in the down- 
thrown block. 


THE Ham Gossett oil field is in Kauf- 
man County, Texas, approximately 4 
miles southeast of Kemp. Surface ele- 
vations in this area range from 310 to 
376 ft above sea-level. The Wills Point 
formation, probably Eocene, occupies 
the surface, and on it there has devel- 
oped an undulating terrane that sup- 
ports a good growth of timber. Drain- 
age is toward the south and southwest 
by Cedar and Lucey creeks that trend 
with the major fault of the area and 
thus may be structurally controlled. 

The Ham Gossett area first mapped 
in the early 1920’s by G. M. Knebel 
of the Humble Oil and Refining Com- 
pany. A fault was discovered and much 
of the area was core-drilled. In 1927 
Colonel A. E. Humphreys drilled a dry 
hole to the top of the Woodbine sand 
in the C. R. Dykes survey (Fig. 3) 
Later a second dry hole was drilled by 
Murchison and Fain east of the E. 
Fitzgerald survey (well not shown on 
maps). It was not until 1939 than an- 
other well was drilled, this time by 
Richards and Holloway in the south- 
west part of the E. Fitzgerald survey 
(Fig. 3), but it also was dry. In 1942 
Humble obtained a large block of 
leases, and four years later made a 
seismic survey, the results of which 
served to delineate more clearly the 
previously mapped structure. 

In 1948 T. D. Humphrey and Sons, 
having leased 2 tracts from Mrs. A. M. 
Tuggle, staked a location for the A. M. 
Tuggle No. 1 which was to be a Travis 
Peak test. On July 20, 1948, oil was 
produced from the Bacon limestone, 
member of the Glen Rose formation. 
Initial production was 68.6 bbl per 


—. 


+Published through the courtesy of the 
American Association of Petroleum Geologists. 


PETER N. WIGGINS, III 
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* SEE STRATIGRAPHIC DESCRIPTION 
INDICATES UNCONFORMITY 


FIG. 2. Composite Log, Ham Gossett field. 
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Here is an entirely new concept 
in the handling and storing of 
bulk mud .... IN A CAN, 






The DELTA Mud Hopper, Shipping Container, 
and Ba-Zooka Conveyor, pictured here, are the 
latest of a series of Bulk Mud Handling equipment 
that are establishing a new era in the speed and 
efficiency in the use of barite and cement. 


The Delta Container (Can) is presently being used 
for the delivery of bulk mud to tidelands oil drill- 
ing operations. 


: The designing and engineering of something completely 
new and different, is a part of Delta Tank’s history. For 
almost twenty years, Delta has had the benefit of practi- 
cal experience in steel fabrication. Creative engineering 
Mail this coupen imme- and design, coupled. with excellent sources of highest 
diately, and let us know quality materials, fabricated, tested and inspected, assure 
4 yA gg we po a the ultimate in a varied line of products. 


mud. 
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NAME——— 








ELTA TANK MANUFACTURING CO. INC. 


Baton Rouge, La. Macon, Ga. Beardstown, III. 


Headquarters of Bulk Handling Equipment 
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FIG. 3. Contour on top of Woodbine. 


day of 38.8 gravity oil. Humble bought 
this well along with 40 acres of the 
tract and drilled the Riley No. 1 that 
was dry, and next the E. B. Tuggle 1-B 
that had an initial daily production of 
only 8 bbl from the Bacon. 
Interest in the area lagged until 
1950, when Humphrey drilled the 
Tharp No. 1 on a farm-out from the 
Humble. A good showing of oil was 
found in the Woodbine on the down- 
thrown side of the fault. Subsequently, 
Humphrey bought the Amerada Pe- 
troleum Corporation’s lease and drilled 
the Fritz No. 1. Oil was found in the 
downthrown block and produced from 
the Woodbine and from the Glen Rose 
formation, and in the upthrown block 
from the Hill and Rodessa members of 
the Glen Rose. Humble then retested 
the Tuggle 1-B well and found that the 
drill bore passed through Woodbine 
pay having a potential of 130 bbl of oil 
per day. Oil from the Woodbine on the 
upthrown side of the fault was soon 
produced by the Humble Company. 
Although the field has been slow in 
developing, activity has now greatly in- 
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creased, and already 2 small Wood- 
bine pools have been discovered at the 
south and southeast. 


Structural Geology 

The Ham Gossett area is located in 
the Mexia-Talco fault zone, which 
borders the west side of the Tyler 
basin (Fig. 1). A normal fault extend- 
ing the length of the field strikes north- 
northeast and is downthrown on the 
west (Figs. 3, 4, and 5). Dip of the 
fault plane increases with depth from 
about 30 deg near the surface to 55 
deg in the Rodessa limestone. The 
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MAY HAVE THE 
MIGHT KNSWER 


... from Y% HP to 240 HP... 
from 20 bbls to 17,000 bbls . . 
from 200’ to 10,000’ and more . . 
Yes, a REDA may do that pump- 
ing job BETTER... 


Reda Pumps are accepted as 
original equipment, or replacement 
equipment, because they produce 
at a lower cost per barrel of fluid. 
Whether it’s large volumes from 
shallow depths, or modest volumes 
from great depths, Reda Pumps 
provide operating savings. 
IMPROVED DESIGN: 

Constant research and design 

improvement are responsible for 

lengthened operating life; corro- 
sion resistance, low labor cost 
per barrel of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall effi- 
ciencies have improved Reda 
performance as much as 25%; a 
substantial operating saving. 


Tf you have a pumping problem, 
our engineering staff is always 
ready to assist you. Phone or write: 


PUMP COMPANY 


& 
BARTLESVILLE, OKLAHOMA 
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FIG. 4. Contour on top of Goodand. 


throw likewise increases with depth 
from about 200 ft in the Taylor marl 
to 450 ft in the Rodessa. Minor normal 
faults occur throughout the section. 
These appear to strike at an angle to 
the main fault and to be branches of 
it (Figs. 3 and 4). 

Faulting commenced either in pre- 
Cretaceous or early Comanche time. 
There are indications that adjustments 
are still in progress, for paved roads 
in the area are under frequent repair 
as a result of minor cracking and 
buckling. Thickening of sediments on 
the downthrow side of the fault (Figs. 
6 and 7) indicate that faulting and sedi- 
mentation were sometimes contempo- 
raneous. Possibly then, periods of maxi- 
mum thickening are indicative of peri- 
ods of maximum movement. From 
Figs. 6 and 7, it may be further seen 
that these periods occurred at the end 
of Trinity time, the beginning of 
Washita time, and during Austin time. 
Therefore, one could say that during 
times of strong regional activity, move- 
ments along the Mexia-Talco fault zone 
were likewise increased. 
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It is also noteworthy that a large 
serpentine flow took place in the area 
of Bastrop County, Texas, during Aus. 
tin time.* This area is located near the 
southern extremities of the Mexia- 
Talco fault system. Would it not ap- 
pear that, over a great span of time, 
this area has been undergoing lateral 
extension probably in connection with 
the sinking of the Tyler basin, and that 
herein may be found a fundamental 
geological concept, mainly that a basin 
may owe its formation to lateral ex- 
tension rather than compressive forces? 

Within the Mexia-Talco fault zone, 
local variations in thickness of forma- 
tions are commonly attributed to fault- 
ing. Unconformities, however, —local 
or regional, within the rock units them- 
selves or between rock units — may 
likewise be responsible for variations 
in thickness. For example, a major un- 
conformity is known both on the sur- 
face and in the subsurface between the 
Buda limestone and the Woodbine 
sand.':? In the Shiro No. 1, which 
penetrates the Comanche series in the 
upthrown block, the Buda and part of 
the Del Rio shale are missing. The main 
fault is on the west, and wells that 
penetrate this section west of the fault 
in the downthrown block encounter 








FIG. 5. Coutour on top of Rodessa. 





THE PETROLEUM ENGINEER, Reference Annual, 1954 











large 
area 
Aus- 
r the 
eXia- 
t ap- 
‘ime, 
teral 
With 
that 
ental 
asin 
| ex. 
'ces? 
‘One, 
rma- 
ault- 
local 
1em- 
may 
ions 
Un- 
sur- 
| the 
bine 
hich 
the 
t of 
Nain 
that 
ault 
nter 


54 





HUMBLE HUMPHRE Y 
2 SMALLWOOD 7 FRITZ 


AUSTIN 








4 EAGLE FORD 


ly 


WOODBINE 


BUDA 2 


— 2 ee 


UPPER 
GEORGE TOWN 


 €T WORTH | 


‘DUCK CREEK 
KIAMICH! 


GOODLAND 





— 


PALUXY 


<< 


© 








PALUXY UPPER 
hat a GLEN ROSE 
UPPER 7 
GLEN ROSE L7 


/ 
V2 


ae 


anormal sequence. This writer suggests 
that prior to Woodbine deposition, 
emergence of the entire area took 
place, and a fault escarpment capped by 
Buda limestone was exposed to 
weathering. By the time submergence 
of the area had taken place and Wood- 
bine deposition had commenced, the 
Buda and part of the Del Rio had been 
partly stripped from the surface of the 
escarpment. 

As can be seen from structure-con- 
tour maps and cross section (Figs. 3, 4, 
5, and 6), the main fault produces 
closure against the Woodbine, Good- 


HUMPHRE Y 
3A AMTUGGLE 




















HUMPHRE Y 
2? JMTUGGLE 





SEA LEV = 
MIDWAY 


= 









TZ 


BUDA 


a 
4 









K' UPPER 
ct -GEORGET 








“7 
ae 


—ees 


_—_ 
——— 


land, and Rodessa units in the up- 
thrown block. Therefore, it is safe to 
assume that closure is present through- 
out the whole section in the upthrown 
block. This closure could result from 
normal drag of sediments or from the 
dislocation of an anticline. 

The downthrown block is character- 
ized by an anticline with its axis nearly 
parallel with the main fault. This gives 
the appearance of reverse drag and 
thus poses a problem in mechanics. 
The problem is economically important 
because the bulk of the Woodbine pro- 
duction is along this structure. In the 


THE PETROLEUM ENGINEER, Reference Annual, 1954 


UPPER NAVARRO 


NACATOCH 


MARLB ROOK 


PECAN GAP 


LOWER TAYLOR 





Yi 











BUDA 


DEL RIO 


UPPER GEORGE TOWN 


FT. WORTH 


DUCK CREEK 
—___ KIAMICHI ERI eit eres,“ eilokeae Socaaogy ~salaniicas 


GOODLAND 
PALUXY 


——— 


UPPER GLEN ROSE 


MASSIVE ANHY DRITE 
____ BACON 


— 
RODESSA 
FIG. 6. Northwest-southeast cross-section of Ham Gossett field. 
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Fritz No. 1 (T. D. Humphrey) a good 
oil showing was enccuntered in the 
Glen Rose on the downthrown side of 
the main fault, The section, however, 
has been closed off for the present so 
that its potentialities remain unknown. 
Regardless, the Woodbine structure 
deserves attention, for if such a struc- 
ture exists along one short segment o! 
an extensive fault zone, it is reasonable 
to suspect that similar structures may 
exist in other parts of the zone.*»° 

As previously stated, faulting and 
deposition occurred simultaneously in 
the Ham Gossett area. Perhaps, then, 
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FIG. 7. Graph showing thickening of rock units on down- 


thrown side of Ham Gossett field. 


flexing and faulting likewise were 
simultaneous. As may be seen in Fig. 
8, the distance R is greater than the dis- 
tance R’ by the component cd. If sedi- 
ments were rotated through angle @, 
crowding on the “toe” of the down- 
thrown block would result. There is an 
indication from core-drill work and 








electric well logs that a fault, down- 
thrown on the west and paralleling 
the main fault, exists west of the Ham 
Gossett field. It has a maximum throw 
of 150 ft in the Austin. chalk, which is 
less than the throw of the main fault. 
Therefore, if the main fault predated 
the west fault, rotational forces would 


STRATIGRAPHY 








Thickness 
in feet 
Tertiary Sy stem 
Eocene Series 
Midway group—gray, calcareous shale and gray glauconitic and calcareous sandstone... .. ; . 425 
— -—_—_——— ——_————— Unconformity ———————_——_-——_ — — 
Cretaceous System 
Gulf Series 
Navarro group 
Upper Navarro—gray, calcareousshale..................0..sceccccccccccccees 365 


Nacatoch ou from gray, calcareous shale attbase to medium Saupetees Pith, caleareous, 








I oe eee te eee Sd Sete aN aksa gees 240 
Taylor group 
Marlbrook marl—gray, fossiliferous marl and shale.....................0--000000 650 
Pecan Gap chalk—gray to light gray, fossiliferous chalk. . 180 
Lower Taylor marl—gray, fossiliferous mar] with two beds of hard, gray, , finegrained, non-porous, glaucer: 
and calcareous sandstone in lower RE ee rad ak wale yeah ad ie 650 
Austin group—gray, fossiliferous chalk interbedded with thin layers of marl............... 535 
Eagle Ford group— predominantly gray to dark gray, carbonaceous shale; two good marker beds within this 
unit have been designated on composite log (Fig. 2) by asterisks. Speckled shale occurs at base of Eagle Ford 
and gives characteristic bend to resistivity curve. Sub-C larksville sand occurs about 20 ft from top. ee 435 
Woodbine group—gray, fine- to medium-grained porous sandstone containing lignite and carbonaceous materi: al; 
shale interbedded with sandstone and basal non-fossiliferous clay occurs throughout area... . ‘ . 700 
aR _ ——— —— Unconformity — 
( omanche | Series 
Washita group 
Buda limestone—gray to light gray, fossiliferous, oolitic limestone............... 130 
Det Rio shale—dark gray shale (equivalent to Grayson marl).............. 80 
Georgetown limestone 
Upper Georgetown member—grades from gray shale to white or light gray, dense, fossiliferous, oolitic lime- 
SDS b 6 40-60-05 00 ces £66600 6 euness capeEnentNbaeeh canwederchess-6s pa 340 
Fort Worth member—white to tan, dense fossiliferous limestone....... . 140 
Duck Creek member—light gray, dense, oolitic limestone in lower part and gray shale in upper part 115 
Fredericksburg group 
Kiamichi shale—jet black, carbonaceous, splintery and flaky shale; bed of light gray to tan, dense limestone 
TELLS LAL LLL ELE TRANS UO MAA TO 75 
Goodland limestone—brown to brownish gray, dense, fossiliferous limestone, useful in correlation of lithologic 
BE RE IE OG eS ORE EES ONSET ET. 8 SRY TO ere : 120 
Trinity group 
‘aluxy sandstone—gray, glauconitic and calcareous, fine-grained porous sandstone which contains much 
carbonaceous material and lignite; thin beds of carbonaceous shale are interbedded with sandstone; oil 
SURED GOUT CRUOUNONS GUDUIO. 0.05 c 5 cc ccc cc ccccnsvcvccccccccescess Aa Sch ag Sele 245 
Glen Rose formation 
Upper Glen Rose member—alternating beds of gray, fossiliferous limestone and gray, oolitic limestone 
with beds of dark gray shale separating thick limestone layers; thin anhydrite stringer occurs consistently 
over area about 160 feet above base of upper Glen Rose; it is good marker and is designated on co nposite 
log (Fig. 2) by asterisk; porosity zones in section have letter symbols (Fig. 2)... 890 
Massive anhydrite—excellent marker bed................. ae Eee 132 
Bacon limestone—brownish gray to gray, oolitic limestone....................- 115 
Hill sandstone—gray, fine-grained, porous, calcareous sandstone. . 40 
Rodessa limestone—gray, sandy limestone with lenses of calcareous sandstone and shale 258 
Shale and limestone—not possible to differentiate this part of section as separated in other parts of E ast 
Texas; thin bed of hard, fine-grained sandstone marks base............. 114 
Pettet limestone—hard, gray, oolitic and sandy limestones; dark gray to black shale is interbedded with 
limestone; slight oil stain in lower part of Pettet with little or no porosity reported . 100 
Travis Peak sandstone—extremely hard, light buff to white, fine-grained sandstone; deepest well in field, the 
discovery well, drilled 236 ft into this formation.... . 
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be increased. On the other hand, there 
is no reason to believe that folding and 
faulting were simultaneous. The anti- 
clines on opposite sides of the fault do 
not match, suggesting that the faults 
are older than the anticline in the 
downthrown block. 

In order to answer adequately the 
problem of apparent reverse drag in 
the downthrown block, the regional 
tectonic framework of the Mexia- Talco 
fault zone must be known, and as yet 
an accurate, satisfactory explanation 
has not been provided. This does not 
result from lack of work or interest on 
the part of the geologists in the area, 
but rather from a lack of information. 
Similar deep exploration in other parts 
of the zone is the means by which a 
regional understanding will be ac- 
quired. Possibly, then, features now 
thought to be unique and abnormal in 
the area will be proved normal. 


Accumulation 

Oil accumulated in the Woodbine, 
the upper Glen Rose, the Bacon, the 
Hill, and the Rodessa against the up- 
thrown side of the main fault. Regional 
dip in the area is east and southeast. 
Therefore, as the oil migrated updip 
in the reservoir rocks, it was sealed 
from further migration by impervious 
beds above and below and by imper- 
vious beds in juxtaposition to reservoir 
rock as result of faulting. 

Accumulation on the downthrown 
side has been found in the Woodbine 
and upper Glen Rose. Oil is restricted 
to the anticlinal ridge that extends 
parallel with the fault. Local lensing of 
sands within the Woodbine may have 
aided accumulation. 

The question whether the oil mi- 
grated into the area or whether it is 
indigenous is not easily answered. Po- 
tential source beds such as the Wood- 
bine, Paluxy, and Rodessa are present, 
and since sedimentation and faulting 
were contemporaneous, it may follow 
that most of the oil on the downthrown 
side of the fault is indigenous. Further- 
more, as the gravity of the oil does 
not vary greatly from the upthrown to 
the downthrown side of the fault, the 
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gil is possibly also indigenous to the 
upthrown side. Numerous oil showings 
in other parts of the section could 
be indicative of greater accumulation 
than is now present. Some of this oil 
could have migrated up the fault and 
into present productive reservoir rocks. 
Minor faulting has apparently not 
affected the production from any of 
the zones. 


Reservoir Characteristics 

There are approximately 800 pro- 
dutive acres in the Ham Gossett field. 
The porosity and the permeability of 
the Woodbine and the Rodessa appear 
to be fairly consistent over the area; 
the Bacon, Hill, and Glen Rose porusity 
and permeability are greatly restricted. 
The average thickness of productive 
sections varies from 3 ft in some of the 
sand beds to 20 ft in some of the lime- 
stone sections. The oil-water contact 
has not been plotted for the productive 
zones, for there was not enough avail- 
able informat:on to make an accurate 
study of cach zone. Acid has been used 
only in the coinpletion of Bacon wells, 
5000 gallons being injected into each 
well. It has improved produciion from 
this zone. Eleven pay horizons have 
been discovered in the field (Fig. 2). 
The following table summarizes aver- 
age characteristics which were obtained 
from cores and production figures. 








Porosity Permeability 


Zones percent (millidarcys) Type drive 
Woodbine 23 700 Water 
Glen Rose 18 Noinformation Water (upthrown side) 
Bacon 6 Low Capillary gas 
Hill 20 Noinformation Dissolved gas 


Rodessa 16 486-2400 Water 








Production 

There are about 60 wells producing 
iu the Ham Gossett field with the num- 
ber constantly increasing as proved 
areas are developed. The spacing of 
wells is 20 acres for Woodbine produc- 
tion and 40 acres for deeper produc- 
tion. The Woodbine, Bacon, and Ro- 
dessa wells seem to be holding up, 
however, because of restricted reser- 
voiis, the Glen Rose and Hill produc- 
tions are declining rapidly. The fol- 
lowing table contains average pertinent 
figures obtained from drill-stem tests 
and initial potential tests. 








Initial bottom- Oil-gas Gravity Initial produc- 
Zones hole pressure* ratio (deg) tion bbl per day 


Woodbine 1300 195-1 37-39 105-280 
Upthrown 
1500 
Downthrown 
Glen Rose 2200 200-1 42 562 
Upthrown Upthrown 
2050 141 
Downthrown Downthrown 
Bacon 2375 250-1 40.5 8-60 
Hill 2600 248-1 42 178 
Rodessa 2900 195-1 41 450 


* Pounds per square inch. 
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y CLUTCHES 
Power Take- Offs 


Are Distributed 


Coast to Coast 


Wherever industry uses heavy duty 
clutches or power take-offs there is a 
ROCKFORD gona conveniently 
close at hand to —_ ROCKFORD 
Heavy Duty CLU CHES, POWER 
TAKE-OFFS and replacement PARTS 


for numerous types and sizes of each. 
& 


iS) 





These ROCKFORD DISTRIBUTORS and DEAL- 
ERS carry a stock of clutches, power take-offs 
and replacement parts to insure ROCKFORD 
clutch users prompt delivery and service. 


Continental Sales & Service Company, 
Los Angeles, Calif. 
Lightbourn Equipment Company, 

as, Texas 
Atlas Auto Parts & Grinding Co., 
Louisville, Kentucky 
Wepco Equipment Company, 
Cleveland, Ohio 
Genuine Motor Parts, 
Pittsburg, Pa. 
Auto Clutch & Parts Company, 
Chicago, Illinois 
Auto Gear & Parts Company, 
Philadelphia, Pa. 
General Machine Parts, 
New York, N. Y. 
Highway & Industrial Equipment Co., Ine. 
Raleigh, N. Carolina 
R. Angus (Alberta) Ltd., 
Edmonton, Alberta, Canada 
Maase Equipment Co., Ltd. 
Montreal, Canada 
B-W-H Service Parts, Ltd., 
Merritton, Ontario, Canada 
Credle Equipment Company 
Utica, New York 
Engine Service & Supply Company 
Odessa, Texas 
National Supply Engine Corp. 
Portland, Ore. and Seattle, Wash. 
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ROCKFORD CLUTCH DIVISION wasnee 


1303 Eighteenth Avenue, 


Rockford, Illinois, U.S. A. 








: In recent tests conducted by a major oil company on com. 
. petitive perforators for permanent-type completions, PGAC’, 
“MIGHTY MOUSE” repeatedly produced penetrations ove 
50% deeper . . . also cleaner holes, with diameters 50% t 
100% larger. That’s why Mighty Mouse so often succeed; 
after other tubing-type perforators have failed. 


Champ’s Angle A Winner! 


, ee MIGHTY MOUSE shoots on a 90° horizontal, straight 
out into the zone. Thus, all penetrating power is fully utilized 
for effective penetration—instead of being wasted on 45° 
diagonal shooting. Thus, too, all shots from Mighty Mouse 
produce more effective penetration all around the casing— 
instead of on one side only. 


Champ’s Wallop A Knockout! 


Tests prove that PGAC’s NEW Jet Shots in the 134" 
O.D. Mighty Mouse penetrate almost as deep as conventional 
4" O.D. jet perforators. Mighty Mouse’s adjacent shots are 
spiraled 30° apart, six shots to the foot, giving more perfora- 
tions per foot than any other midget gun. Assembled in any 
length, it shoots any number of perforations desired. Write 
today for complete data. 
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13/4” Mighty Mouse pene- . 
trates 7 1/4''—through 3/8” For greater production 











steel plate and into 7-d - 
neat ‘cement. Mote lerpe. from permanent-type 
t hole (15/32” . 
] —— completions . . . always call 


‘Trade Mark for MIGHTY MOUSE! 


=P i>D>1> PERFORATING GUNS ATLAS CORPORATIOI 


Houston, Texas Telephone: LYnchburg 4161 
General Offices: 3915 Tharp St. — Sales Office: Melrose Bldg. — Main Plant: 7730 Scott St. 
31 PGAC OFFICES ALWAYS READY TO SERVE YOU...CALL THESE TELEPHONE NUMBERS FOR PROMPT SERVIC 


TEXAS: Houston, LYnchburg 4161 — Corpus Christi, 3-1324 — Dallas, RAndolph 2943 — Longview, Plaza 9-4486 Alice, 4-3424 
Abilene, 2-4172 Gainesville, 2517 Odessa, 6-6429 Beaumont, 2-4263 Victoria, 1023 sraham, 1728 








648 Lake Charles, 4724 Lafayette, 4-2396 KANSAS: Great Bend, 4306 or 4307. NEW MEX Hobbs, 320! 
ty, CEntral 2-5342 Pauls Valley, 1577 — Seminole, 2938 — Healdton, 77 Ardmore, 857 


. CANADA-—Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
AFFILIATE COMPANIES: GERMANY-—Atlas Deutsch-Amerikanische Olfelddienst G. m. b. H.; Kiel 
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CoMPLETION and drilling of oil 
and gas wells where gas or air is used 
as a circulating medium has been suc- 
cessfully accomplished for many years. 
A study of the records shows that ex- 
perimental work on gas drilling was 
done as far back as 1938 when oil wells 
were completed by using compressors 
and a closed gas circulating system. In 
almost all cases, experimental opera- 
tions have proven that air or gas is an 
excellent circulating medium when the 
equipment is properly selected and the 
conditions for the use of air or gas are 
proper. It has been shown that use of 
air or gas can result in a very large 
savings in money and drilling time, and 
many technical benefits relating to the 
productivity of the well. 

At the present time air and gas are 
used in many different areas and in 
various phases of oil well drilling. In 
some areas, air is used only to drill the 
surface hole.in order to overcome loss 
circulation, whereas in other regions 
air is being used to drill the hole from 
the surface to completion. Natural gas 
was first used in the San Juan Basin 
when it was introduced by C. L. 
Perkins, vice president and general 
manager of El Paso Natural Gas Com- 
pany, in 1951, and was used by the 
company’s drilling department to com- 
plete the first of its wells. 

Gas drilling has been used to drill 
wells in excess of 9000 ft in depth and 
in the past year there have been in- 
stances where wells have been drilled 
with air, to below 7000 ft, with ap- 
parent good success. In general the 
application for air and gas drilling will 
fall into four main classifications: 

1. Drilling of surface holes, where 
loss circulation is a large prob- 
lem, or the drilling of any sec- 
tion in a well where loss circula- 
tion prevents ordinary drilling 
methods. 

Drilling of low pressure gas sands 
to prevent the contamination by 
normal - drilling fluids and to 
clean out wells after they have 
been shot for increased produc- 
tion. 
3. Re-drilling of old wells where 
the formation pressure is re- 
duced or where the oil and gas 


te 


jPresented at the Spring meeting of the 
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is produced from fractures or 
crevices or very thin sections 
that could be plugged by conven- 
tional drilling fluids. 

4. Air and gas drilling is especially 
applicable where water is scarce 
or where the penetration rate in 
hard formations is improved by 
air drilling methods. 

First large scale planned program 
where gas has been used for the com- 
pletion of gas wells in the San Juan 
Basin in Northwestern New Mexico 
was where the El Paso Natural Gas 
Company drilled the first of its wells in 
May of 1951. This completion opera- 
tion was so successful that since that 
time they have completed in excess of 
300 wells by using natural gas. It is 
interesting to note that on the first well 
in which natural gas was used, only 
three 614-in. bits were needed to drill 
the 831 ft of hole below the casing 
shoe. Drilling time was 27% hours in 
comparison to the 3 to 8 weeks neces- 
sary when cable tools were previously 
employed. Subsequent operations have 
shown that not only has there been a 
great deal of time saved in the actual 
drilling operations, but the number of 
fishing jobs has been considerably re- 
duced. An additional large savings in 
drilling and completion time is in the 
time that has been saved in the clean- 
ing-out operation after the well has 
been shot. Due to the characteristics 
of the Mesa Verde formation use of 
mud or other liquids as a circulating 
medium during the cleaning out op- 
eration was a costly operation which 
gas drilling has reduced a great deal. 
Loss circulation was very common after 






the shot was fired and many times it 
was very difficult to obtain satisfactory 
production if fluids were used in drill- 
ing and cleaning out. Cleaning out 
time was actually reduced to a matter 
of hours where normally cleaning out 
was a job which many times took 
weeks. 

Bits that are used in gas drilling are 
the same as used in other types of drill- 
ing. All types have been used with 
equal success and the attempt to build 
special bits does not seem to be neces- 
sary as the conventional designs give 
excellent service. 

In general the main and most im- 
portant benefits that can be claimed 
for use of air or gas as a drilling fluid 
in the San Juan Basin are as follows: 

1. Faster drilling rates and less 
clean out time. As an example, 
the average drilling rate has in- 
creased 85 per cent, and clean 
out time has improved a great 
deal. Overall savings has been 
calculated to be approximately 
$20,000 per well. 

2. Gas drilling has removed the pos- 
sibility of contaminating the pro- 
ducing zone. — 

3. Gas drilling allows testing of low 
pressure zones, and the well can 
be tested in stages as it is being 
drilled or cleaned out. 


Drilling Problems 

Problems that have arisen in the 
San Juan Basin connected with drill- 
ing with natural gas or air have been 
solved as experience was gained 
through actual drilling operations. 
Drilling pressures have varied a great 
deal and satisfactory results have been 
experienced in using pressures from 
80 Ib, to as high as 450 Ib per sq in. 
The higher pressures drill more effi- 
ciently, and it can be said that 250 |b 
is the minimum pressure at which op- 
erations can be successfully completed. 
If there is water present, high pressures 
are necessary to keep the hole clean 
and to allow the hole to be drilled 
ahead. Usually less drill collars are 
needed when drilling with gas or ail 
than with mud because less weight is 
needed to obtain a high penetration 
rate. In the San Juan Basin 20,000 Ib 
and 80 rpm are all that is required to 
drill a 834-in. hole in most formations 
encountered. 
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FIG. 1. Grambling No. 3-C, Blanco Field, San 
Juan County, New Mexico, shot with 1820 quarts 












of solidified nitroglycerin on September 22, 1952. 


A 6%-in. hole is drilled very rapidly 
with 6000 to 8000 Ib of weight on the 
bit, which is a reason the life of the 
bit is extended. Hard formation type 
bits seem to drill faster in both hard 
and soft formations which is probably 
the result of the fact that the hard 
formation bits cut the formations in 
small particles that are quickly removed 
from the hole by the gas stream. If 
high circulation pressures are used, 
standard tool joints do show consider- 
able wear on the tool joint shoulders; 
however, flush joint pipe is now being 
run in the area, and it is reported that 
very little wear is noticed from the 
sand blasting effect of the cuttings. 

Fishing jobs are completed in a 
manner similar to ordinary fishing 
procedures. Washover pipe is run in 
the normal manner and most fishing 
tools operate equally well with gas or 
air as they do with mud fluid. The ex- 
perience on the many fishing jobs that 
have been completed is that the av- 
erage job is faster than normal and 
many times the high velocity of the gas 
stream enables small pieces of junk 
to be drilled up and blown to the sur- 
face. 

Most aggravating problem to over- 
come in drilling with air and gas is 
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when water is encountered either above 
the drilling point or in the bottom of 
the hole. Normally, if water is en- 
countered, the hole must be dried up 
before drilling any considerable dis- 
tance. This is especially true in a deep 
well. If the cuttings from the bit are 
mixed with water in the proper pro- 
portions, they will cake up inside the 
casing and will cause the drill pipe to 
stick when the bit is being withdrawn 
from the hole. Sometimes the water 
can be squeezed off, or if water is en- 
countered in large quantities, a string 
of casing or a liner can be run to shut 
the water off. There are a number of 
factors that influence the seriousness of 
the effect of the water on gas drilling. 

The first factor, of course, is the 
quantity of water. The power to remove 
a large quantity of water from the bore 
is considerable and will use up a great 
deal of the energy supplied by the com- 
pressors. Water produced from the 
bottom of the hole may cause upper 
formations, which normally are dry 
and firm, to cave and stick to the drill 
pipe. If the cuttings that are carried by 
the air stream are made particularly 
sticky by the water they are likely to 
build up a mud ring on the inside of 
the casing that will stop the withdrawal 
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FIG. 2. Standard well hookup for drilling with gas. 


of the bit. This can be very serious, as 
many times a producing horizon will be 
open below the bit, and if the circula- 
tion should become plugged the high 
pressure which might build up under 
the stuck bit can blow the string of drill 
pipe from the hole. In addition, great 
care must be taken, if the bit becomes 
stuck, not to rotate inside of the cas- 
ing because the rotation of the bit will 
unscrew the casing. 

At the present time, there are experi- 
ments being carried on with chemicals 
that cause normally sticky mud to lose 
its stickiness and allow it be be ejected 
with the fluid without danger of the 
cuttings sticking to the inside of the 
casing string. There are, also, chem- 
icals now being developed that show 
promise of having the property of 
stabilizing the wall of the well bore 
so that water being carried upward by 
the air stream will not cause the side 
of the bore to swell or cave. 


Shooting 
In order to increase production, wells 
are either shot or the formation is 
fractured in the standard manner. 
When a well is shot, approximately 
1800 to 2200 qt of solidified nitro- 
glycerin are used without a tamp or 














cushion. The charge must be at least 
50 ft or more below the shoe to pre- 
vent damage or collapse the casing. 
Fig. 1 is a picture of a ame that has 
just been shot. 





Equipment and Operations 
The piping and the rig arrangements 
for air or gas drilling are usually de- 
signed to fit a particular job. In some 
cases reverse circulation has been used 
to overcome particular drilling prob- 
lems and there has been developed an 
experimental double concentric string 
of drill pipe that is designed to prevent 
the circulating medium from coming in 
contact with the bore of the well when 
drilling. At the present time, there is 
large amount of investigation and study 
being undertaken by research com- 
panies, contractors, and oil companies. 
This work is being done to try and find 
the best method to utilize air or natural 
gas in drilling. In the San Juan Basin 
practice, however, where gas is used 
for well completion, the piping set-up 
is relatively simple. The well head’ 
equipment differs little from the regular 
equipment used on a normal well. Only 
addition to the standard blowout equip- 
ment is a rotating head that prevents 
the escape of gas from around the 
kelly, and a simple piping set-up for 
the gas supply. 
Fig. 2isa \ schematic ‘drawing show- 
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ing the standard piping practice on 
wells being completed:in the San Juan 
Basin. The exhaust is discharged 
through a 300 ft long, 6-in. pipe at the 
end of which is located a pilot flare, to 
ignite the gas as it is discharged. 

A connection is made by shutting 
off the gas supply and allowing the 
pressure in the drill pipe to discharge 
into the flow line. A float valve above 
the bit prevents the gas in the well or 
production from the formation to 
escape upward through the drill pipe 
when the connection, or trip, is being 
made. All formation production will be 
discharged outside of the drill pipe and 
this in the normal manner will be 
blown out of the flow line. 


Directional Drilling 

Recompletion of damaged wells and 
directional drilling operations have 
been successfully accomplished in the 
San Juan Basin with gas drilling. All 
types of casing milling and permanent 
whipstocking have been successful with 
use of gas as a circulating medium. 
Casing is milled out in the normal man- 
ner and a permanent or removable 
whipstock is set in the top of the cas- 
ing, that is left below the window. A 
bit and knuckle joint is then used to 
drill off the whipstock in order that 
enough angle will be gained to assure 
a successful side track. After the angle 


has been reached 6 or 8 deg the well 
is drilled normally to bottom, shot, and 
put back on production. 

Wells have been drilled for consider- 
able distance in the San Juan Basin and 
all removable deflection tools operate 
satisfactorily in the small size holes 
used in this region. The avearge size 
hole deflected is 6%-in.. or smaller 
which naturally results in the use of 
small deflection tools and small survey 
instruments. Normal deflection work 
is carried on with a drilling weight from 
6000 to 8000 Ib, and a rotary speed of 
30 to 40 revolutions per minute. In di- 
rectional drilling with gas the direction 
taken by the well is steady and does not 
vary, the difficulty is mainly in obtain- 
ing the necessary drift angle. 

It seems that it is a little harder to 
gain and maintain drift in holes drilled 
with gas than it is in wells that are 
drilled with normal fluids, as gas drilled 
wells progress fast with small amounts 
of weight on the bit. There have been 
20 successful sidetracks last year and 
we have drilled over 20 directional wells 
in the past. 


Gas Drilling Hazards 
There has naturally been a great 
deal of controversy concerning the 
hazards or dangers of drilling with gas. 
It is true that if the proper precautions 
are not followed there are, as in any 











Crystal (ball 


Anytime — anywhere — Hydro-Test will 
be there. Portable powered trucks contain 
all equipment and facilities for testing 
tubing of any size, from 114” to 4”, at 
the rig. The experienced Hydro-Test oper- 
ator checks your tubing, threads, cou- 
plings and the body of the pipe, under 
hydraulic pressure in made-up position, 
and finds all leaks while tubing is being 
run back into the well. No other method 
can approach the speed and accuracy of 
detecting leaks with Hydro-Test. When 
pressure loss indicates a leak the stand 
is pulled up above the derrick floor with 
the pressure retained. A visual check 
instantly locates the trouble, which is 
repaired and retested. 

Compare this simple, positive, inexpen- 
sive and speedy method of checking tub- 
ing from portable equipment with any 
other... or against the time and cost of 
another pulling job... and you, too, will 
call for Hydro-Test. Then you will know 
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that the pump and entire string just does 
not have a leak. 


HYDRO-TEST 
TUBING TESTING UNIT 
New all weather unit 


operated by Hydro-Test 
of West Texas, Odessa 





SERVICE DEPOTS 


LONG BEACH 

Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

pon Test, Inc. Phone: 5-3504 
SANTA MAR 

G& o Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: MI! 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON 

Hydra-Test, Inc. Phones: OL 1811, M! 9-2206 

Units available from Kilgore & Alice, Tex. & 

Lafayette, La. 

ODESSA 


Hydro-Test of West Texas: Phone: 6-4182 
WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 





660666636606 CC EOD OHOTODESOOO 66H ODO ECF OOD SAGE OCDE AOES 


HYDRO-TEST, INC. 
1905 EAST 27th STREET, LONG BEACH 6, CALIF. 
PHONE: 404-466 
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other drilling operation, dangers to the 
personnel and to the equipment used 
in drilling the well. In general, a stand- 
ard and reasonable safety program that 
is not different from that in ordinary 
drilling procedures will prevent any 
abnormal accident hazards. For in- 
sance, all blowout equipment should be 
tested every eight hours and if it is not 


rig is probably responsible for at least 
85 per cent of all of the fires in our 
area where gas was being used. It is 
natural that men will get careless with 
cigarettes and matches because if they 
cannot smell the gas they do not recog- 
nize the danger. The first rule of drill- 
ing with natural gas is No Smoking. 
We do not allow the men on our com- 





Eastern API Meeting 


Paul G. Benedum of the Hiawatha 
Oil Company has been elected 
chairman of the Division of Produc- 
tion for the Eastern District, Ameri- 
can Petroleum Institute for 1954 to 
1955. Benedum, who succeeds R. 



































Lee Bird, Jr., was elected at the 
found to be in the best of working order any rigs to bring either cigarettes or Spring meeting at the Greenbrier 
| | ler pany rig g gat pring meeting | . 
it should be repaired. Blowout equip- matches on the rig floor and in many Hotel, White Sulphur Springs, West | 
ment should be especially secure be- _—_ cases a smoking area is designated for Virginia. The award of ‘Citations cons 
cause when drilling with natural gas or the crew. The crew soon become used for Service “> oe to velo| 
air the driller does not have the effect —_ to handling gasses under high pressures Vance Orr, McClure Drilling Com- ing ‘ 
. pany; Fred C. Newman, Old Na- by | 
of a heavy column of mud to help him and the develop the necessary precau- South Gosh: Geenniiie, tatincd y 
° . ° ‘ ne . ’ te ’ 3 ’ resél 
control the well. tions in bleeding off large volumes of and E. T. Heck, Minard Run Oil. he 
In regard to fire, smoking on the _ high pressures, gasses, etc. ot 
Ae PAA ae nT MAD OD ce NR two 
' ‘i by! 
Here’s why- Natural gas is dangerous if proper mar 
ventilation is not provided, and every core 
precaution is taken to eliminate con- zon 
centration of gas near the engines or Fea 
under the derrick floor. All connections equi 
are checked regularly for leaks; and, ing 
e . 
Die-Forged. safety valves used to shut off the gas eacl 
flow are located at a safe distance from flow 
Completely Heat-Treated the rig. ; ad 
Conclusion ods 
The savings and benefits of air and will 
gas drilling as have been demonstrated tub 
in the past 10 years would seem to det 
guarantee a further expansion and use plo 
of this type of drilling. The many bene- mei 
fits that have been developed and ad 
proven will be used in well drilling and pri 
there will be many opportunities for ing 
J additional services and new tools in the Tr 
/ %, \ development and extension of air and P . 
7 ct gas drilling. Many of our present meth- “8 
Mor; PTetohis ods of cementing, testing, etc., will be ve 
altered and it can be said that truly me 
a new type of drilling technique is being 
SPANG BITS are DIE-FORGED. Die-Forging | developed and proven. Experience in . 
e assures uniform section throughout with the cor- ; as » start in & of 
rect amount of reduction from billet to finished the San Juan Basin is but a start in the b 
product, and better grain structure through the overall use of this method of drilling. e 
entire length of the bit. Result: More footage. be chi 
Lower cost. There are undoubtedly great numbers i 
SPANG BITS are COMPLETELY HEAT- of oil sands and gas sands that can be * 
° | 
fl TREATED from end to end. Complete heat- are j developed economically by the use of 
ment assures maximum grain refinement from | : ZO! 
end to drilling end. That means stronger pin collars | this method that are at the present oe 
and blade sections . . fewer failures, even in hard- time either unproduced or are not 
est foundations. a sae ag d ue su 
3 The BLADE SECTIONS of SPANG BITS, de- | economically sound ventures. tu 
signed for maximum penetration in hard forma- | | 
* tions, have ample water course to provide more Acknowledgment pr 
room for cuttings and faster drilling action in The author wishes to thank the El tic 
sticky formations. p N 1G C for th - 
4 SPANG BITS are furnished with semi-dressed | 2 aso atura as ompany or 
» 4rilling ends which permits a bit to be dressed out — | information contained in this article, go 
to gage in less time and with fewer heatings. and wishes to acknowledge the follow- m 
SPANG BITS are available in high carbon and | - tonne co 
5. two grades of alloy steel to enable the user to select | ing references: 
the quality of steel most suitable for his drilling R m 
conditions. eferences pl 
Pressure Drilling at Signal Hill, World Oil— 
These five features, plus others, are reasons why October 1938. th 
for over half a century, SPANG Heat-Treated Gas Speeds Drilling, Oil and Gas Journal — ac 
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| Oil — August 1951. —_ J pl 
Air Drilling Operations, Oil and Gas Journa 
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- SPANG & COMPANY Sn ” Compressed Air Drilling Cuts Cost, The tr 
Petroleum Engineer — June 1952. 
Dept. O- e Butler, Pennsylvania } Air Drilling Solves Lost Circulation, Oil and ‘5 
Gas Journal — June 7, 1952. Cc 
~p eae Gas Drilled Wells Yield More Oil, World Oil B 
For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of | BB hy 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, What About Compressed Air, World Oil— M 
DP ’ 
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ABSTRACT 

Dual zone completions can afford 
considerable savings in reduced de- 
yelopment costs in comparison to drill- 
ing separate wells to each zone, there- 
by permitting the development of oil 
reserves in some marginal zones that 
otherwise would not be produced. If 
two oil zones can be efficiently depleted 
by means of a dual-zone well, or if a 
marginal zone can be economically in- 
corporated in a producing well, dual- 
zone completions become attractive. 
Feasibility of installing production 
equipment into a single string of cas- 
ing to produce desired fluid rates from 
‘each zone, after cessation of natural 
flow, is a factor in the justification for 
a dual completion. Fluid lifting meth- 
ods and rates of production required 
will determine the number and sizes of 
tubing strings to be run, which in turn 
determine the size of casing to be em- 
ployed. Therefore, production equip- 
ment requirements for the entire life of 
a dual-zone well should be anticipated 
prior to the establishment of a drill- 
ing program. 


THE term “dual-zone completion” re- 
fers to the technique whereby two zones 
are opened and produced simulta- 
neously through the same well bore 
without commingling of fluids. The 
necessity for maintaining segregation 
of products from each pay zone may 
be voluntary as indicated by reservoir 
characteristics, or compulsory in com- 
pliance with the requirement of regu- 
latory bodies. The subject of dual- 
zone oil well completions is not a re- 
cent development. We find mention of 
such completions in technical litera- 
ture of the late 1930’s, although the 
practice did not achieve wide applica- 
tion at that time. During the war, re- 
strictions imposed by regulatory bodies 
governing the number of wells per- 
mitted, together with the necessity of 
conserving steel, were factors that pro- 
moted the development of dual com- 
pletion practices. During recent years 
the rate of such completions has been 
accelerated. This is principally the re- 
sult of mounting development costs, 
plus the necessity for finding an eco- 
nomic means of recovering oil and gas 
present in zone of small reserves. There 
is no reason to foresee a downward 
trend in this program, for as drilling 


—_ 


7Presented at the Spring meeting of the Mid- 
Continent district, API Division of Production, 
Biltmore Hotel, Oklahoma City, Oklahoma, 
March 17, 18, and 19, 1954. 
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gets deeper and more expensive, zones 
that cannot support a reasonable re- 
turn for the drilling of a single zone 
completion may become economical 
if they can be included in dual 
completions. 

The advantages of dual-zone wells 
are based principally upon those eco- 
nomic factors related to development 
costs. These may be summarized as 
follows: 

1. Two marginal zones, neither of 
which would support single well 
development, may be combined 
to provide a profitable dual 
completion. 

2. Otherwise uneconomic zones 
may be opened for production in 
an existing well. 

3. Maximum production is achieved 
at earliest possible date through 
decreased development time. 

4. Offset obligations on marginal 
zones may be fulfilled. 
Considerable savings in steel and 
reduced development costs are 
obtainable in comparison to 
drilling separate wells. 

Some operators have completed 
dual-zone wells with the objective of 
reverting to a single completion at the 
time one zone ceases to flow. Thus a 
marginal stringer that would not other- 
wise be produced, and for which arti- 
ficial lifting equipment cannot be 
justified, is opened to production for 
a period of time with resultant increase 
in oil recovery from the property. 
There are also instances of dual com- 
pletions on leases having no offset 
wells where one zone is temporarily 
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Dual Completion Equipment and Practices’ 





abandoned when it ceases to flow. It is 
returned to production as a single com- 
pletion at the time the other zone is 
depleted and can be plugged. 

It is a relatively simple technique 
to produce dual-zone oil wells wherein 
both zones are flowing. In time, for- 
mation pressures decline, natural flow 
ceases, and it becomes necessary to 
lift fluid from one or both zones by 
placing adequate lifting equipment 
within the confines of a single string 
of casing. As we are unable to apply 
to dual-zone wells all of the produc- 
tion methods that are applicable to 
single-zone completions, the range of 
production techniques applicable to 
dual completions has been substan- 
tially enlarged in recent years by de- 
velopment of new tools and equipment. 
Dual-zone completions do not have in- 
discriminate application; they offer 
considerable savings in development 
costs if producing and reservoir char- 
acteristics indicate that the desired pro- 
duction rates can be efficiently pro- 
duced after cessation of natural flow 
The degree of success in artificially 
lifting fluid from a dual completion 
will be to a large extent dependent 
upon the forethought and planning 
relative to designing the casing and 
completion program to fit the antici- 
pated production requirements. 


Zone Isolation Methods 

Manufacturers have made consid- 

erable advance in development of 
packer equipment for zone segrega- 
tion whereby at the same time provid- 
ing flexibility for productive opera- 
tions. In a discussion of initial com- 
pletion methods where both zones are 
brought in flowing, the methods of 
zone segregation employed, and type 
of flow courses used, enable a general 
summary of techniques as follows: 

1. A single packer is installed be- 
tween zones. Either single, paral- 
lel, or concentric tubing strings 
may be employed. 

2. Two packers are installed, one 
above each zone. As above, 
single, parallel, or concentric 
tubing strings may be used. 

3. A parallel tubing string packer 
is employed in conjunction with 
either of above two methods. In 
this case only parallel tubing 
strings are used. 

Figs. 1 through 7 are schematic il- 

lustrations of packer and flow systems 
which may be employed. No attempt 
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HALLIBURTON’S 


HYDRO-SPRING TESTER 


You can count on your fingers the mechanical failures in 20,000 Hydro- 
Spring tests. This near perfect, two-year record is the big miracle in 
modern testing, a record that’s never been equalled. 

Hydro-Spring makes your job easier, helps you do it better. When you 
order a test you expect a smooth, successful performance. But no testing 
tool is 100% perfect over a period of time. Nearest to perfection is 

Halliburton’s Hydro-Spring, and the reason is that it was designed to be 
practically fool-proof. 

For one thing Hydro-Spring opens by weight of drill pipe... 20,000 
pounds opens tester in two minutes. That’s all there is to it; no rotating 
pipe, dropping bar, or turning J-slots. You know positively that tool is 
open when weight indicator jumps. 

Because of an equalizing By-Pass, Hydro-Spring runs in faster... 
| reaches bottom easier. This feature reduces spudding, manipulation, dam- 
age to formation. It also prevents forcing of mud into formation being 
tested. 

An Expanding-Shoe Packer minimizes drag going in hole, releases its 
grip easier, comes out of hole intact leaving less rubber to be drilled out. 
And when the string is back on the walk the Bourdon Tube provides you 
with the most accurate and detailed pressure recording available. 

It’s small wonder that Halliburton’s first in formation testing, most popu- 
lar with most operators. Let Hydro-Spring make your job easier, better. | i WA 
Next time call your local or district Halliburton office, just minutes away. rh 
Or contact Halliburton Oil Well Cementing Company, Duncan, Oklahoma it 
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rious manufacturers. 


1. Single Packer Installation. Fig. 
1A illustrates a type of packer com- 
monly employed which may be set 
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either by wire line or run on pipe. The 
tubing string is equipped with a seal- 
ing nipple which provides the seal be- 
tween zones when inserted into the 
packer. The packer may be equipped 
with a bottom clapper valve that closes 
when the tubing is raised; thus each 
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zone may be swabbed-in separately by 
raising or lowering the tubing. A 
latching device is available for locking 
the tubing to the top of the packer 
should this be desirable where high 
differential pressures may exist. In this 
installation, the upper zone must flow 
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New Baxer 15X “No-Pushbeam” Dozer—owned by Contractor Sam Yarbrough, Jr., of Shreveport, La.—digging water pit on 
drilling location. With big-capacity blade plus fast-up, fast-down action, the powerful 15X produces yardage. Blade is only 96” 
wide, but is 51” high—backed by 109 A-C hp. Operator Paul Oneshea says, “I think the 15X would almost dig concrete!” 


New-type Dozer proves the 
answer to oil field problems 


Portable anywhere—more maneuverable 
than a truck—the Baker 15X is used for 
every type job on a drilling site. Here, a 
15X owned by Drilling Contractor T. M. 
Pruitt of Centralia, Ill., is being used to 
hold the rig top in place, at a drilling site 
near Richview, Il. 
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(ADVERTISEMENT) 


For years, owners and operators of 
crawler tractors working in the oilfields 
have been unanimous in a common re- 
quest: “give us a special "dozer. Make 
it a "dozer that will dig fast, turn fast, 
and handle easily over any kind of ter- 
rain. Make the blade big enough to 
clear ground, build roads, or cut out a 
pit in a hurry... but make it narrow 
enough to haul over any highway, day 
or night, without special permits. And 
make it maneuverable, so we can use 
it for all the odd jobs that go with get- 
ting ready to drill.” 

Today, the oilfield user has that 
*dozer. All through the oilfields, the 
already-famous Baker 9X “No-Push- 
beam” Dozer is rooting out records for 


high-speed dozing. And now its big 
brother—the new Baker 15X—is carv- 
ing out a reputation for itself... by 
offering a combination of versatility, 
portability and power that has more 
than one contractor saying, “This dozer 
is the answer to oilfield problems!” 


Typical example is the job a Baker 
15X is doing for T. M. Pruitt, Drilling 
Contractor of Centralia, Ill. On a re- 
cent job, Mr. Pruitt ordered a rotary 
rig set up near Richview, IIl. Job 
Superintendent Floyd Roper climbed 
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into the operator’s seat—took the con- 
trols—and here’s what happened: 

First, the 15X cleared the rig site. 
Next, it dug three slush pits—two with 
50’ x 50’ bottoms plus one reserve pit 
40’ x 40’—in just 80 minutes. Next, 
the Baker 15X was used to hold the rig 
top in place. Then it moved the water 
tank in place. Next, it pushed the pipe 
rack—which weighed as much or 
more than the 15X— into position. 
Then it moved one corner of the stand- 
ing rig, so blocks could be used to level 
the platform. 

In fact, the Baker 15X is used by Mr. 
Roper to do many jobs around a drill- 
ing site that used to be done with trucks. 
With its excellent center of gravity, 
sure-footedness through greater track 
oscillation, and complete ease of han- 
dling—the 15X is more maneuverable 
than a truck. 

And for sheer digging ability, the 
15X is the hottest dozer in the field. 
Floyd Roper says, “This blade digs like 
a spade. I can dig into a pit so steep 
that I have to go to the other end to get 
out. In hard digging, we gouge in like 
corduroy and then cut off the humps. 
I can’t say too many good things about 
the Baker 15X!” 


x * * 


Another completely satisfied owner 
of a Baker 15X is Sam Yarbrough, Jr., 
contractor of Shreveport, La. Typical 
job for Yarbrough’s 15X is building 
water pits on drilling locations. And 
will it dig? Operator Paul Oneshea 
says, “I think the 15X would almost 
dig concrete.” 

These are typical reports coming in 
from the oilfields on the new Baker 
15X. And with its advanced features 
backed by 109 drawbar hp—its high- 
way portability—and its low price... 
the-new Baker 15X is the Tractor- 
Dozer combination you'll want to see 
demonstrated soon at your Baker, A-C 
Dealer! 


x k * 


Write to factory for Bulletins 
Nos. 896-B and No. SB-3. 


The Baker Manufacturing Company 
Springfield, Illinois 
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Here, the Pruitt-owned Baker 15X is shown unloading the water tank from the truck 
at the Richview, Ill., drilling site. Three slush pits were dug by this 15X—two with 
50’ x 50’ bottoms, plus one 40’ x 40’ reserve pit—in just 80 minutes. In addition to its 
unique and outstanding features provided by the “No-Pushbeam” design, the 15X offers 
all the well-known Baker performance features . . . including “Roll-Action” Blade, Max- 
imum Down-Pressure, Direct-Lift, Fingertip Control, and greater serviceability. And 
the 15X is approximately 1,250 pounds lighter than an A-C HD-15 tractor equipped 
with the standard blade . . . a distinct savings in material which is passed on to the buyer. 






With Job Superintendent Floyd Roper at the controls, the Baker 15X owned by T. M. 
Pruitt is shown here placing drilling equipment. The 15X has an excellent working cen- 
ter of gravity, and can be used with blade left on for all types of hauling and pulling 
jobs ... with no possibility of tractor being “nose-heavy.” Track oscillation is also out- 
standing—making this powerful “No-Pushbeam” Dozer unusually sure-footed over 
any type surface. The close-mounted blade on the Baker 9X and 15X swings on a very 
short radius—providing a 17% steeper angle of approach than standard blades. 
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through the annulus and the lower 
zone through the tubing. 

Fig. 1B shows details of a side-door 
choke which can be placed in the 
tubing string for increased flexibility 
of operations. By running the proper 
choke on a wire line the side port may 
either be closed or opened; thus drill- 
ing fluid may be circulated out and 
both zones brought in together. The 
upper zone may be’ shut-in and the 
lower zones brought in separately. 
Each zone may be fractured or acid- 
ized separately; the lower zone through 
the tubing, and the upper zone through 
the casing. 

Figs. 2 and $ indicate parallel and 
concentric flow systems feasible’ with 
the single packer. These installations 
offer the possibility of longer flowing 
life for the upper zone by eliminating 
the necessity for flow through the rela- 
tively larger area of the casing annulus. 
In Fig. 2 the parallel strings are 
clamped together and run simulta- 
neously. Concentric strings afford 
some advantage in that the inside 
string may be pulled separately, leav- 
ing the larger tubing in place. These 
installations are easily converted to 
straight gas-lift systems, particularly 
for the upepr zone. Either the casing 
annulus or one of the tubing strings 
may be used for gas supply. 

2. Two Packer Installations. Fig. 4 


illustrates the installation of one pack- 
er above each zone. Both packers may 
be permanently set, or in some in- 
stances, operators use a retrievable 
type packer above the upper zone. 
this system provides a high degree of 
flexibility with the addition of selec- 
tive flow courses installed in the tubing 
string. Concentric tubing extensions 
project below the top packer to keep 
the zones separated. Chokes can be 
inserted into the cross-over assembly 
by wire line to allow separate flow of 
zach zone through either the tubing or 
casing annulus. These flow reversals 
can be made at any time without kill- 
ing the well. In this illustration the 
lower zone flows through the center 
tubing extension and is diverted into 
the casing at cross-over nipple. The 
upper zone flows through the tubing 
extension annulus and into the tubing 
string. Either zone can be shut-in; 
either zone may be fractured or acid- 
ized through the tubing, and each zone 
can be swabbed-in separately through 
the tubing. If one zone stops flowing, 
pumping equipment can be installed 
in the tubing to pump fluid within the 
limitation imposed by lack of gas-oil 
separation. 

Figs. 5 and 6 show parallel and con- 
centric tubing string installations using 
single packers and seal nipples above 
each zone. As the casing annulus is 


not required as a flow Course, these 
systems provide the advantage that 
mud may be left in the casing should 
formation pressures make this degiy. 
able. Here again, the parallel strings 
are run simultaneously, as in Fig, ¢ 
the inside tubing string may be re. 
treived separately. Both systems may 
provide longer flowing life as neither 
zone is required to flow in the an. 
nulus. Use of the two concentric 
strings with two packers has not re. 
ceived wide application because of 
lack of flexibility in handling the upper 
zone. It cannot be swabbed-in sepa. 
rately unless the smaller tubing is pulled 
and the lower zone shut-in. Bottom- 
hole upper zone pressure tests are dif- 
ficult to obtain. The zones are com- 
mingled when the inside string js 
pulled. 

3. Parallel Tubing String Packer 
Installation. Fig. 7 is a schematic dia- 
gram of a dual completion with paral- 
lel tubing string and a dual string 
packer. This packer is a retrievable 
type, run on the tubing. In this illus- 
tration the dual-string packer is shown 
added to a completion employing a re- 
tainer packer above each zone. The 
dual-string packer may be used with 
a single packer completion, replacing 
the upper retainer packer shown. 
Zones are handled separately at all 
times, and either zone can be swabbed 
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| MUDWOMDERS 


slotted stem-gate coupling always 
lifts gate vertically without bending 
or binding stem and hard chrome 
plating on gate reduces drag, 
MUDWONDER is... 
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Get complete information from 
your supply store today. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. CO. 
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bed Hundreds of master cementing jobs by the Rector Fulbore Method prove 
med the efficiency of its two plug method and the importance of its other 
a exclusive features which are the basis of successful and satisfactory 
cementing jobs everytime. Ask your Rector Representative or authorized 
supply store for the complete story about better cementing with the 
Rector Fulbore Method. 








PROTECTS AGAINST CONTAMINATION 


The cement is completely and effectively seg- 
regated from well fluids by two closely fit- 
ting plugs which are positively and simply 
released at the proper time by mechanical 
means from outside the cementing head. 


FULL CASING DISCHARGE 


Float assembly is pressure-ejected from the 
float shoe by the trip ball after casing string 
has been floated to position. This unrestricted 
opening reduces the load on the pumps... 
circulates greater volume with same pump 
pressure and results in higher velocity in 
space between casing and bottom of hole. 


CLOSED CIRCUIT 


Cementing head is never opened from the 
time cementing operations begin until they 
are completed. It is impossible for air pockets 
to form in either the mud or cement column. 


POSITIVE FLOW-BACK 


When the back pressure valve, which has 
traveled down with the top plug, latches in 
the stall collar, it positively prevents flow- 
back of cement. Operator may bleed the 
pressure back to zero and leave the well 
open or close it in at final running pressure. 
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ooo new standard of compact, 
reliable oil field power 


@eeeeeeeeeeoeeeeeeeeeeeeeeseeeeeeeeeeeeoeee ect 
Ae 


for RIG 
LIGHTING 


. «+ delivering up to 
10 kw in a “pack- 
aged" generator set 
for rig lighting, stand- 
by refinery service, 
and emergency light 
plants. 


for PRODUCTION 
PUMPING 


. . with clutch power 
take-off for powering 
single or multiple 
units, medium speed, 
rated 18 hp, maxi- 
mum, 





Here’s the dependable answer to compact, low cost oil 
field power—the new Nordberg POWER CHIEF Gas engine. 
Backed by many years of service to the petroleum industry, this 
Nordberg engine is ruggedly built to supply reliable power 
day in and day out even under the most severe operating con- 
ditions. Simple to install, easy to maintain, the Nordberg 
POWER CHIEF Gas engine is ready to serve you. Investigate 
all advantages—write for your copy of Bulletin 231. 

Nordberg Mfg. Co., Milwaukee, Wis. 


THERE IS A NORDBERG DISTRIBUTOR TO SERVE YOU 
IN ALL PRINCIPAL CITIES. 





























or killed without interfering with pro. 
duction from the other. As will be dis. 
cussed later, this system lends itself 
for conversion to a number of artifi- 
cial lifting methods. 


Artificial Lift 

The above systems described for 
control of dual-zone flowing wells 
satisfy requirements for operation of 
flowing production. As _ previously 
mentioned, to justify a dual comple- 
tion we must be assured of being able 
to efficiently produce the desired rates 
from cessation of natural flow to the 
well’s economic limit. In the produc- 
tion of wells by artificial lifting meth. 
ods, the majority of wells will require 
techniques that permit maximum re- 
moval of back-pressure on the forma- 
tion in order that desirable production 
rates will be maintained. The period in 
the life of a well at which this factor 
becomes important depends principal- 
ly upon reservoir characteristics and 
allowables. A well that ceases to make 
its allowable is immediately a candi- 
date for an improved production 
method and the simplest way of in- 
creasing fluid entry into the well is by 
a reduction of back-pressure on the 
formation when producing. 

In some instances, we may be able 
to gas-lift or plunger-lift dual zones for 
several years, possibly until one zone 
reaches its economic limit and the well 
can be reverted to a single producer. 
In the majority of wells, these methods 
offer only intermediary techniques and 
as formation pressure declines, greater 
producing drawdowns are desired. To 
date, bottom-hole pumps provide the 
most effective means of achieving this 
pressure drawdown. An essential re- 
quirement of an oil pump installation 
is the separation of gas from the oil 
prior to fluid entry into the pump. 
These two concepts, i.e., gas-oil sep- 
aration in the well bore, and bleeding 
of gas at the surface with resultant 
removal of back-pressure on the well, 
form the fundamental requirements of 
an oil well pumping system. These are 
the requirements which are at present 
limiting greater use of existing dual- 
zone pumps. Those manufacturers who 
have devised these types of pumps are 
to be commended for overcoming the 
severe mechanical problems involved, 
and for providing a partial answer to 


dual-zone pumping. 

Builders of America's Largest Line of Heavy Duty Diesels MACHINERY Effective production with these 
| Nordberg Mfg. Co., Milwaukee, Wis. re | oe baba dy ve ale jac 
| Please send full details on the new Nordberg POWER CHIEF | be a th h th P aa oh is it 

MAIL i Gas Engines. | pass roug e pump ore. 
| believed that the withdrawal of gas 
COUPON se | from below a packer can be achieved 
FOR DATA j Company l simply by running a small bore tubing 
| Address | string to the surface. The tubing will 
L city iat tiie tend to load up with fluid and will 
Pr RaneR A SEL EE 4154-0 4 not function as a gas-oil separator. 
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The solution appears to be in being 
able to pump the producing fluid level 
sufficiently below the packer in order 
that the casing annulus becomes the 
separation reservoir and the small tub- 
ing then provides an escape for the gas. 

For a single zone well, under the 
jdeal situation, reservoir characteris- 
tics should be the sole determinants in 
establishing the production technique. 
Given the production and _ decline 
rates, gravity, gas-oil ratio, formation 
pressure, and P.I. data, we can establish 
whether the well should be gas-lifted, 
intermitted, operated with a plunger 
lift, or a hydraulic or rod pump in- 
stalled. The situation, however, is sel- 
dom ideal and our choice of equipment 
is aflected by such factors as prora- 
tion schedules, existing lease facilities, 
cost of equipment, and competitive 
conditions. When, in addition, we in- 
troduce considerations relative to dual- 
zone completions, we find additional 
factors that will affect our choice of 
production equipment. Fluid lifting 
methods to be used will determine the 
number and sizes of tubing strings to 
be run, that in turn will determine the 
size of casing to be employed. There- 
fore, one cannot over-emphasize the 
need for anticipating production equip- 
ment requirements for the entire life 
of a dual-zone well prior to establish- 
ment of a drilling program. 

This point is illustrated in Table 1 
which shows some of the considerations 
necessary when contemplating a dual- 
zone well. In this example the upper 
zone is to be pumped from 7300 ft, 
and the lower zone is a gas distillate 
zone which it is known will flow to its 
economic limit. Various pumping 
methods are listed for the upper zone, 
together with accompanying flow 
courses for the lower zone. Other 
choices of pumping installations could 
be included to make the list more com- 
plete; however, those shown are repre- 
sentative of displacements available for 
the condition outlined, and will serve 
to illustrate the necessary considera- 
tions. Referring to Table 1 these con- 
siderations are outlined below. 

1. What minimum size flow course 
can be used for the lower zone? For the 
rates to be produced, will excessive 
back-pressure on the formation result 
ifa 1, 1%, or 1%-in. tubing string is 
used? Will the lower surface pressure 
resulting from the smaller tubing string 
affect the gas sale price? If larger than 
1%2-in. tubing is required we can im- 
mediately eliminate No. 1, 4, 7, 8, and 
9 as possible installations. 

2. What will be the gas-oil ratio of 
the upper zone? Will it be so low as to 
permit efficient pump operation with- 
out gas withdrawal from below the 
pump? If bottom-hole gas separation is 
necessary, No. 2, 3, and 5 are elimi- 











TABLE 1. Sub-surface production equipment for proposed dual completions. 


Upper zone; depth 7300 ft; fluid to be produced with bottom-hole pump. 
Lower zone; depth 7500 ft; gas distillate zone will flow to economic limit. 





For 5}4 in. (17 Ib) Casing 


Lower zone Upper zone 
No. flow courses tubing Pumping method 
1 1” EU 2” EU 74” Stroke beam 
2 Casing 214” EU 120” Stroke beam 
3 Casing 214” EU 300” Stroke hydraulic 


4 1%” Hyd CS 2” Hyd CSx Conventional) hydraulic 
34” EU pump 60” stroke 


5 Casing 214” EU Conventional hydraulic 

x 14%" EU pump 24” stroke 
For 7-in. (23 Ib) Casing 

6 2” EU 2” EU 74” Stroke beam 

7 1%” EU 214” EU 300” Stroke hydraulic 

8 1144” EU 214” EU x Conventional hydraulic 
14” EU pump 60” stroke 

9 1” EU 3” EU x Conventional hydraulic 
14%” EU pump 24” stroke 


Upper zone Estimated 
gas-oil Top Estimated maximum 
separation fr pk. rod production 
in cashing size, stress Pump Pump 70% pve 
possible in. psi size,in. spm bbl/day 
Yes K% 28,000 1% 10 60 
No 1 28,000 i%4 10 130 
No 1 32,600 13% 54% 360 
Yes — — 2”x1% 10 115 (250 psi 
loss in 
34” tbe. 
No — —— 2%x1\% 71 245 
Yes % 28,000 1% 10 60 
Yes 1 32,600 1% 51% 360 
Yes ~ — 2%x1% 18 270 
Yes — — 


3x14 64 425 


All installations feasible in 514” casing can be run in 7” casing with increased annular clearance. 











nated. If it is believed that the upper 
zone can be successfully pumped from 
below a packer a greater range of 
pump displacement is available; how- 
ever, in considering pump operation 
without gas separation it is believed 
production rates should be based on 
pump efficiencies lower than the 70 
per cent indicated. 

3. What peak rod stress can be tol- 
erated? Will corrosion be present so as 
to restrict rod loads to possibly 24,000 
psi, or can a 28,000 psi stress be 
allowed? This consideration will con- 
siderably affect obtainable production 
rates should rod pumps be employed. 

4. What is the maximum fluid rate 
to be produced from the upper zone? 
The rate obtainable will have to be 
estimated in the light of above factors. 

With answers to these questions the 
type of equipment indicated and the 
casing size required become evident. 
For example, if it is assumed that 200 
bbl per day are required from the up- 
per zone with gas-oil seperation below 
the pump, and at least a 2-in. flow 
string is needed for the lower zone, we 
are forced to use 7-in. casing and are 
limited to a long-stroke hydraulic 
pumping unit or a bottom-hole hy- 
draulic pump. 

In general, the operator who has 
completed a number of dual zone wells 
with 5%-in. casing faces serious ob- 
stacles when artificial lift is required 
for one or both zones. Seven-inch pipe 
offers the minimum internal diameter 
that permits installation of two 2-in. 
tubing strings, and this advantage 
greatly increases the possible combi- 
nations of production equipment that 
may be utilized. Economic justification 
for 7-in. casing seems apparent for 
dual oil zone completions unless it is 
known that one zone will flow to de- 
pletion through small tubing without 
substantial sacrifice of production. Ex- 
perience indicates that the additional 
completion cost for completing a well 
with 7-in. pipe instead of 5%2-in. will 
carry from approximately $5000 for a 
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6000-ft well to $16,000 for a 10,000-ft 
completion. A single well servicing job 
on one of these wells may exceed this 
difference. Dual-zone wells completed 
with 7% or 8%-in. casing offer more 
room with which to work but the limi- 
tations are essentially the same as in 
7-in. pipe. If by reason of drilling a 
dual completion, larger than 7-in. pipe 
is required in comparison to drilling 
twin wells with 514 or 7-in. casing, the 
economic advantages of dual comple- 
tions diminish. Whereas, contractors 
will frequently drill the same hole size 
for 5% and 7-in. casing (894 -in), 85% - 
in. pipe will usually require an 114- 
in. hole or larger and the cost differ- 
ences for both drilling and material 
take a substantial increase. 

Adaptation of existing production 
equipment to provide artificial lift for 
dual-zone completions can cover a 
wide range of innovations. The remain- 
der of this paper will cover some of 
the basic installations which can be 
adapated to fit various requirements 
for producing dual completions. 


5%2-in. Casing Completions 

First described are those methods 
which are applicable to dual-zone wells 
completed with 51 -in. casing. By using 
parallel tubing strings or by running 
small diameter tubing in conjunction 
with the equipment described in Fig. | 
through 7, various means of gas-lifting 
can be devised for one or both zones 
Gas-lift valves can be incorporated with 
parallel or concentric tubing strings and 
the casing annulus used for gas supply. 
A number of such systems are in op- 
eration. The plunger-lift must not be 
overlooked as a means of increasing 
flowing lift or, under proper condi- 
tions, as a method of gas-lift. The prob- 
lems of applying gas-lift to dual com- 
pletions are not complicated; however, 
the eventual and more difficult require- 
ment will be to pump one or both 
zones. An installation that has become 
common practice is the addition of a 
sucker-rod or hydraulic pump to the 
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equipment illustrated in Fig. 4. A 
pump is seated in the tubing above the 
cross-over assembly to pump one zone. 
The other zone continues to flow 
through the casing annulus, or is gas- 
lifted by means of a small diameter par- 
allel tubing string. This is a relatively 
simple installation, its success will de- 
pend largely upon the extent to which 
the zone can be pumped without pro- 
viding below pump gas-oil separation. 

Fig. 8 iilustrates the working princi- 
ples of a dual-zone pump. Essential 
parts are the upper pump and lower 
pump assemblies connected together by 
a polish rod traveling through a pack- 
ing assembly. The lower pump may be 
any conventional insert type that will 
pass through the barrel of the upper 
pump. The upper pump is an intri- 
cately designed assembly in which a 
polish rod is fastened to the bottom of 
the plunger, and the standing valve 
must be placed in the annular space 
around this rod. The upper pump 
working barrel, by-pass collar and 
packer, and lower pump seating shoe 
are madé up on the tubing. The re- 
maining pump equipment is run in on 
the rods, fluid from the lower pump 
flows up the tubing, by-passes around 
the pack-off and upper standing valve 
assemblies, and is discharged into the 
casing annulus above the top packer. 
The upper zone is pumped through the 
upper pump and fluid flow is through 
the tubing. As the operating speed is 
the same for both pumps, displace- 
ment differences may be obtained by 
variations in plunger sizes. 

Fig. 9 shows another approach at 
pumping two zones, with the addition 
that gas-oil separation is possible in 
the upper zone. This method utilizes a 
rotating selector valve. It is essentially 
a side-door choke, operated by rotation 
of the tubing. With the mandrel in the 
upward position, the lower zone is 
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closed off and the upper zone is 
pumped as a single zone well. With the 
mandrel in the lower position (as 
shown), the upper zone is shut-in and 
the lower zone is open to the pump. 
When the lower zone is being pumped, 
all produced gas must pass through the 
pump. The lengths of time a zone is 
pumped will depend upon the fre- 
quency necessary to achieve the de- 
sired average daily rate from each 
zone. As some operators have experi- 
enced, it is not always possible to make 
an allowable in 15 days and the time 
cycle between rotations has to be short- 
ened. Eventually production will be re- 
stricted by this system. 

Fig. 10 illustrates another method 
that is used to pump alternately two 
zones in wells of moderate depths. This 
entails raising and lowering the entire 
tubing string so that the perforated 
nipple between the seal nipples is open 
to one zone at a time. Use of this hook- 
up of course requires a casing head 
with pack-off features that will pro- 
vide a seal while the tubing is raised 
end lowered. Some operators have in- 
stalled surface hydraulic lifting equip- 
ment to facilitate raising and lowering 
the tubing. Here again production rates 
are restricted when full time pumping 
is necessary to produce the desired 
rates. 
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Fig. 11 illustrates a method of pump- 
ing that has been applied to single com- 
pletions of shallow to moderate depths, 
however, the author is unaware of any 
instance where this equipment has been 
used in dual completions. It has pos- 
sible application where it is necessary 
to remove the gas from below a pump 
without using the casing annulus. An 
insert pump is run on small diameter 
tubing which is used in place of sucker 
rods. Fluid passes through the pump 
plunger directly into the small tubing 
through which it is pumped to the sur- 
face. A by-pass around the pump hold- 
down seating ring allows the well fluid 
to rise in the annulus between the large 
and small tubing, and agitation caused 
by the motion of the small tubing helps 
to separate the gas that escapes to the 
surface. This method, if used in con- 
junction with parallel pumping strings, 
might provide gas separation systems 
for each of two pumps in the same well 
bore. 


7-In. Casing Completions 

For dual-zone wells completed with 
7-in. casing instead of 512-in., there is 
available a much larger number of 
combinations of lifting equipment. Of 
course, all of the systems previously 
discussed as applicable in 5%2-in. pipe 
are also feasible in 7-in. casing, with 
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— FIRST CHOICE in hundreds of installations. 


— FIRST CHOICE for booster service, re-pressuring or air-gas lift. 
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THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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FIG. 12. FIG. 13 small diameter tubing to be used 

as hollow sucker-rods. This 

the advantage that greater capacity nulus to a gas-lift system for the upper would permit running the type of 

equipment can be installed. zone. A parallel string adaptor head installation illustrated in Fig. 11 
Fig. 12 exemplifies a proposed sys-~ may be substituted for the dual zone to greater depths. 

tem where one 2-in. string provides a packer; or if both types of packers are 6. Casing packers having larger 


flow course for lower zone gas and the installed as shown, the tubing exten- 
other 2-in. tubing provides the lower sion may be perforated between the 
zone pumping string. The upper zone two packers to enable better gas-oil 


diameter internal openings than 
available with existing packers. 
This would allow passage of con- 





may be flowing, or a third, small diam- separation. centric tubing strings of more 
eter, string may convert the casing an- Fig. 13 illustrates a variation of the adequate size. zat 
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ALSO SPIRAL BEVEL REDUCERS 
FOR COOLING TOWERS 
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SALT WATER DISPOSAL 











LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 


Fuller Rotary C70-70H Two-stage Compressor, 870 r.p.m., rated 340 c.f.m. compressing from atmosphere to 70-lb. gauge, supplying air for plant services. 


another 





APY COMPRESSOR INSTALLATION 


at CONTINENTAL OIL 


Those who know Fuller Rotaries for gas gathering and boosting 
services, specify Fullers for other compressor applications. 


At Continental Oil Company, Billings, Montana, Fuller Rotary Com- 
pressors are supplying pulsation-free air for plant services. Fuller 
Rotary Compressors serve in every industry where reliable, economi- 
cal, low maintenance operation is important in capacities to 3300 
c.f.m., and pressures to 125-lb. per sq. in. Write today for complete 
information. Fuller Company, Catasauqua, Pennsylvania. 


DUCERS 
eh) 


e 
Fuller high-efficiency, vane-type rotary compressors for gas gathering, 


gas boosting, repressuring flare gas, refrigeration, engine starting, 
pneumatic power, pneumatic controls, general plant air, air lifts, 
and vacuum service. 
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ANNUAL REPORTS 





ARAMCO 

Arabian American Oil Company has 
reported a moderate increase in crude 
oil production during 1953. The com- 
pany also reported substantial contri- 
butions to Saudi Arabia’s social and 
economic growth. 

Aramco had a crude production of 
308,294,245 bbl, or 844,642 bbl daily 








convinced 


Many skeptical proaucers who have 
used other equipment in the past 
have now standardized on JENSEN 
Pumping Units. Facts and figures of 
field-proven records convinced ’em 
that JENSEN Units lift more oil for 
less money. 


Get this proof yourself. Compare the 
economy and operating efficiency of 
a JENSEN with any equipment you 
are now using. Talk to the man who 
owns a JENSEN—see your JENSEN 
Dealer—or write us a letter or card 
for the complete JENSEN story. 


JENSEN 


BROTHERS MFG. CO., Inc. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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in 1953. The 1952 figures were 301,- 
860,885 bbl and 824,756 bbl. Crude oil 
production was 65 times as much as it 
was in 1943 and twice as much as it 
was 5 years ago. 

Runs at the Ras Tanura refinery 
were 74,559,673 bbl for the year, or 
204,273 bbl daily. The 1952 output 
had been 62,204,161 bbl or 169,957 
bbl per calendar day. 

Distribution of products within 
Saudi Arabia reached a new high of 
1,466,627 bbl compared with 1,113,- 
815 bbl in 1952. Drilling during the 
year brought indications that the 
Ghawar field, the largest yet discov- 
ered in Saudi Arabia, may extend 
farther south than originally supposed. 
At the end of the year, 137 wells were 
producing in Saudi Arabia compared 
with 131 at the end of 1952. New facili- 
ties included a $2,150,000 catalytic 
polymerization plant; a new topping 
unit, which increased distillation ca- 
pacity by 25,000 bbl daily; an addi- 
tional gas-oil separator plant; and about 
51 miles of additional asphalt road. 
Other large new construction projects 
are under way, including a 150,000,- 
000 cu ft daily gas injection plant at 
Abgqaiq. 


EL PASO NATURAL GAS 


El Paso Natural Gas Company of 
Delaware had a consolidated net in- 
come of $15,719,692 of $2.79 per 
common share for the 12 months end- 
ing May 31, 1954. Net income for 
1953 was $14,564,391 or 82 cents per 
share. 


SINCLAIR 

Sinclair Oil Corporation’s income 
for 1953 amounted just over $68,000,- 
000 or $5.53 per share. This compared 
to $76,800,000 or $6.29 per share for 
1952. 

Oil production for the first three 
months of 1954 was 130,000 bbl daily 
as compared with production of 128,- 
000 daily for the first quarter of 1953. 
Sinclair set a company record in April 
by producting an average of 132,800 
bbl a day. 

A total capital expenditure for the 
current year will run 10 per cent below 
the $147,000,000 spent in 1953. No 
major expansion in either transporta- 
tion or manufacturing is planned for 
the current year, although Sinclair 
with 3 other companies, will start drill- 
ing on a 2000-acre lease adjacent to 
existing production off the coast of 
Louisiana. 
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Aramco Reports Moderate Crude Production Increase in 1953 


AMERICAN GAS 


American Gas and Electric Com. 
pany’s consolidated net income which 
ran $686,000 below 1953 in the first 
quarter but regained $15,000 of the 
decrease in April was below last year’s 


income of May this year. 


Net income for this year was $2. 
566,282 against $2,648,993 last year, 
Operating expense in May this year 
was reduced about $623,000 below that 


of May, 1953. 


Net income for the first five months 
of the year was reported at $13,243, 
653 as against $13,863,095 of last 


year. 
BRITISH AMERICAN 


British American Oil Company, Ltd., 
reports sales for the first 6 months of 
1954 were approximately 10 per cent 
higher for the same period last year. 
Crude oil production in the United 
States increased the first 5 months by 
more than 27 per cent over the same 
period last year. Company has com- 
pleted 60 wells as oil or gas producers 


since first of the year. 


| An ALL-NEW mudline valve 





stainless steel stem lasts the life-time 


of valve and is separate from hard 
chrome gate, MUDWONDER has a... 


it today. 


1592 W. 145th STREET 
EAST CHICAGO (phone 231) 





INDIANA 






TWO PIECE PADDLE 


Ask your favorite oil field supplier about 


Edward Valves, inc. 


Subsidiary of ROCKWELL MFG. co. 
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To the native savage, whose tribe had no concep- 
tion of a written language, the piece of wood on 
which the explorer scribbled a message became 
the wonderful “chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 
required lifting a 54-ton section of crankshaft 
from the ship to a 10 ft. x 50 ft. engine lathe, where 






it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 
tions of the crankshaft. 


That’s the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades ... in building special machinery of every 
type for the varied industries that are building 


a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DELAWARE (SINCE 1916) CHESTER, PA. 





25 BROADWAY * NEW YORK CITY 
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FIG. 1559—150-POUND STEEL FLANGED END LUBRICATED PLUG VALVE. 
(300-pound Steel, Fig. 3059.) Available with Screwed or Bolted Glands. 
Semi-Steel valves available for 175 and 200 pounds W.O.G. Carbon 
Steel valves available for 150 and 300 pounds W.P. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Powell LUBRICATED PLUG Valves 


| 
| 
| 
| 
Now! A great new line of valves that maintain 
| 
| 
| 
| 
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the Powell 
standards of 


precision ! 


Investigate these outstanding new Lubri- 
cated Plug Valves that carry the Powell 
name and measure up to the Powell 
standards of precision. Features include 
quick and positive operation — just a 
quarter-turn to open or close. Lubricant 
grooves surrounding each port provide 
a positive seal when the valve is closed, 
In an open position, seating surfaces are 
not exposed. 

Available in Semi-Steel and Carbon 
Steel through distributors in principal 
cities. For descriptive literature—or help 
on valve problems—write direct to The 
Wm. Powell Company, Cincinnati 22, 0. 
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Residual Oils Fluid-Coked to Eliminate Heavy Fuel Problem 


100-Barrel-per-day operation has demonstrated the fluid coking process on 
heavy vacuum residuals from Elk Basin, Hawkins and South Louisiana crudes 


A. VOORHIES, JR. and H. Z. MARTIN 


THE Esso Laboratories at Linden, 
New Jersey, and at Baton Rouge, Loui- 
siana, have developed during the last 
few years a new .coking process that 
has been named “fluid coking.” Basic- 
ally, this process is an adaptation of the 
fluidized-solids technique to the coking 
of crude residua and similar low-grade 
oils. The fluid coking process employs 
no catalyst; it depends on a circulating 
stream of finely divided coke particles 
to furnish the heat necessary to accom- 
plish the coking reaction. By virtue of 
the small size of coke particles, avail- 
able surface for heating is very large. 


Incentive 

During recent years there has been 
considerable incentive for upgrading 
residua because of the spread in price 
between crude and fuel oil. Only dur- 
ing the period 1946-48 did fuel-oil 
prices equal those of crude. Demand 
for heavy fuel oil relative to lighter 
petroleum products has been steadily 
decreasing with the years. Therefore, 
refiners have been seeking economical 
methods for reducing fuel-oil produc- 
tion based on vacuum distillation, de- 
asphalting, and coking. 

Vacuum distillation has found ex- 
tensive use in maximizing the produc- 
tion of catalytic cracking feed stocks, 
although the extent to which crude 
can be reduced by this means is de- 
pendent on crude quality. Therefore, 
the quantity of the resulting residuum 
may vary from as little as approxi- 
mately 4 per cent for such crudes as 
South Louisiana to 40 to 50 per cent 
for some of the heavier crudes which 
are now coming into the picture. The 
chief limitations to an increase in the 
amount of gas oil taken overhead in 
vacuum distillation are: 1, the tend- 
ency of the high-boiling components to 
crack to excessive quantities of gas; 
and, 2, the carry-over of traces of met- 
als which contaminate cracking cata- 
lysts. =“ 
As the percentage overhead obtained 


—_ 


ia resented to a Session on Processes, Divi- 
sion of Refining, during the 83rd annual meet- 
i of the American Petroleum Institute, in 
he Conrad Hilton Hotel, Chicago, Illinois, No- 
ember 9, 1953. 
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A. Voorhies, Jr. HH. Z. Martin 

A. Voorhies, Jr. is director of Esso 
Laboratories at Baton Rouge, Louisiana. 
He is a graduate of Louisiana State Uni- 
versity, and Loyola University. He 
joined Esso in 1930, and in five years 
was named assistant director,-and in 
1941 associate director. He was named 
director in 1947, and in his present 
position is in charge of all investiga- 
tions in that most important laboratory. 

Voorhies has written many technical 
papers on the many developments in 
which he has had a leading part, and 
patents, too, have occupied much of 
his efforts. 

Homer Z. Martin is assistant director 
of the development division of Standard 
Oil Development Company. A graduate 
of Illinois Institute of Technology, Dr. 
Martin taught in the chemical engineer- 
ing department there for two years. 
Later, he was employed in the gas re- 
search department at the Peoples Gas 
Light and Coal Company. He joined 
Standard Development in 1937, and 
since that time his work has been large- 
ly in the fields of catalytic cracking, 
hydroforming, synthetic fuels, and other 
refining processes. He has held his pres- 
ent position since 1947. 











by vacuum distillation of a metal-con- 
taining reduced crude is increased, 
the concentration of metal in the dis- 
tillate increases in a regular manner.’ 
Therefore, flash cut points are usually 
held at about 1000 F to 1050 F. 
Propane de-asphalting is similar to 
distillation in that separation of asphalt, 
color bodies, and other undesirable 
constituents from reduced crudes is 
effected primarily according to molec- 
ular weight. Although the bulk of the 
metal-containing components is _re- 
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jected in the higher-molecular-weight 
asphaltic fractions, varying proportions 
of the lower-molecular-weight metal- 
containing compounds are retained in 
the de-asphalted oil. The application 
of de-asphalting has been mainly for 
lubricating-oil production, and there 
are only three units in the United 
States and one unit outside the country 
which are operating for production of 
cracking feed stock. 


Various Coking Processes 

Coking has been known since the 
earliest thermal cracking of petroleum 
in batch shell stills. Coking at that time 
was both a nuisance and a safety prob- 
lem; coke removal was effected by 
hand labor. When coil cracking of 
petroleum began to replace shell-still 
cracking about 1920, coke accumu- 
lated in the reaction chambers in trou- 
blesome quantities, and this resulted 
in runs of short duration and frequent 
shutdowns for cleaning. Systematic at- 
tempts made in the mid-30’s to convert 
cracked residuum to coke in order to 
minimize fuel-oil production resulted 
in the first version of what we now 
know as the delayed coking process.” 

Basically, this process employs a re- 
action or coking chamber, designed so 
as to accumulate substantial quantities 
of coke between cleanings. Of the num- 
erous devices that have been employed 
to effect coke removal, the hydraulic 
decoking operation has afforded a rea- 
sonably attractive solution. The delayed 
coking process, however, is essentially 
a batchwise process. Two vertical coke 
drums are generally employed, one of 
which is being decoked while the other 
is onstream. The labor and utilities as- 
sociated with the decoking operations 
are a definite debit to the process. More- 
over, the coking vessels represent a 
very considerable volume not only be- 
cause duplicate vessels are needed, but 
also because a relatively long reaction 
time is required to complete the coking 
reaction. 

Although refiners have known for a 
long time how to produce coke, the 
successful operation of a coking proc- 
ess is more directly dependent on the 
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ings Yet to Come 


A great deal has happened since the inception of this company four years 
ago. It has been a time of exceptional growth, progress, achievement. 


The broad range of work undertaken includes the simple and 

the complex . . . complete refineries and auxiliary units ... crude 
units and office buildings . . . turnaround operations and laboratories. 
And the field of operation has expanded to become international in 
scope, with “Built by Procon” a well-known term even in the 

more remote parts of the world. 


We are proud of the men in our organization whose talents, experience 
and unbounded energy have made these achievements possible. 


But we are even more conscious of, and grateful for, the confidence 
placed in us which, from the very start, has been so clearly evidenced 
by all those whom we have served. 


The accomplishments of these past four years . . . great as they seem 
to this young business . . . will, we are confident, prove to be but 
a shadow of things yet to come. 





PROCON Goeossceaite/ 


PROCESS CONSTRUCTION 


1111 MT. PROSPECT ROAD, DES a ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED 

IN CANADA + ADVANCE ROAD 
TORONTO 18, ONTARIO 

PROCON (GREAT BRITAIN) LIMITED 


N ENGLAND wm STRAND, LONDON, W.C. 2 
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method of decoking. It has always ap- 
peared desirable to decoke continu- 
ously, but the first process which em- 
ployed this feature was not announced 
in the literature until 1949, when the 
continuous contact process was dis- 
closed.* 

The recent announcement? by Stand- 
ard Oil Development Company of the 
availability of the fluid coking process 
for licensing now makes available to 
the industry another truly continuous 
process. No periodic shutdowns for re- 
moval of coke are required, and the re- 
actor can be maintained continuously 
at the desired operating conditions. The 
single reaction vessel required is con- 
siderably smaller than for delayed cok- 
ing. As an illustration, Fig. 1 shows a 
comparison of plant sizes for delayed 
and fluid coking units of the same feed- 
charge capacity. Estimates indicate that 
the process will be lower in investment 
and operating costs than are the older 
coking methods. 


History of Fluid Coking 
Development 

The Standard Oil Development 
Company has an extensive background 
in the development of petroleum proc- 
essing operations which employ fluid- 
ized-solids techniques. Work on fluid 
catalytic cracking started well before 
World War II, when a process was par- 
ticularly needed to meet the increased 
demands for motor gasoline of higher 
octane number. The first commercial 
plant was placed in operation at the 
Baton Rouge refinery in May 1942. 
The well-established principles of fluid- 
solids operations which resulted from 
this catalytic cracking development 
have since been applied to fluid hydro- 
forming, and now to fluid coking. Other 
applications of the fluid-solids tech- 
nique are: The preparation of phthalic 
anhydride, the calcination of limestone, 
the manufacture of activated carbon, 
and the roasting of pyrites. 

Experimental studies on fluid coking 
wer2 begun several years ago in a 
small, continuous fluid-solids pilot unit. 
These preliminary tests served to show 
the possibilities of the process and 
pointed out the fields for research and 
development. Next, a systematic study 
of the process was conducted in a 
unique “bench-scale” pilot plant with 
interchangeable reactors heated in a 
fluidized sand bath. Here it was estab- 
lished that favorable yields could be 
obtained from even the heaviest pitches, 
and that temperatures in the range of 
850 F to 1050 F were well-suited for 
catalytic cracking feedstock produc- 
tion. These small units, however, were 
batch fluid units. Larger equipment 
was needed to demonstrate continuous 
fluid coking, and attention was turned 
to a 100-bbl-per-day pilot plant. 
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FIG. 1. DIAGRAM comparing structure of fluid coking 








Ideally suited for this study was the 
original 100-bbl-per-day fluid catalytic 
cracking pilot plant, built at Baton 
Rouge in 1940, and used since then for 
several projects, including fluid retort- 
ing of oil shale and demonstration of 
the Model IV fluid cracking unit design. 
With a few essential modifications, the 
plant was converted from a Model IV 
catalytic cracker into a coking plant. 
Of course, the entire feed-introduction 
system was new in order to permit 
direct injection of pitch into the re- 
actor. Only sufficient heating of the 
pitch feed is required to lower its vis- 
cosity for easy handling. A photograph 
of the 100-bbl-per-day fluid coking 
pilot plant is shown in Fig. 2. 


Process Features 

A schematic flow plan of the ele- 
ments of a fluid coker is shown in Fig. 
3. It will be observed that the unit con- 
sists basically of a reaction vessel and 
a burner vessel. Operating pressures are 
substantially atmospheric, but may be 
higher if desired. The residuum feed is 
preheated and then is injected into a 
bed of hot fluidized coke particles 
which are formed in the process. These 


spheroidal coke particles are small in 
size, although generally somewhat 
coarser than fluid cracking catalyst, and 
thus provide a large amount of sur- 
face per cubic foot of fluidized mate- 
rial. This large surface serves the mul- 
tiple functions of: 1, retaining the pitch 
during conversion; 2, aiding in the 
evaporation of. products; and, 3, pro- 
viding an area for coke deposition. 
Basic function of the fluid coke is 
that of a heat carrier. Rapid heat trans- 
fer is obtained by virtue of the fine par- 
ticle size of the fluid coke. As the feed 
is injected into the reactor, it is, there- 
fore, heated up very quickly. At re- 
actor temperatures, the viscosity of the 
residuum is low so that its distribution 
over the surface of the fluidized solids 
is rapid and uniform. In the reaction 
zone the heavier fractions of the feed 
stock are only partly vaporized, most 
of the cracking reaction being effected 
in the liquid phase. The more volatile 
products, however, are rapidly evapo- 
rated from the surface of the coke so 
that the products consist of a dry over- 
head vapor and dry coke. Excellent 
mixing takes place in the fluid bed and 
this gives virtually isothermal condi- 
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FIG. 2. PRESENT 100-bbl-per-day fluid 
coking pilot plant. 


tions in the reactor, just as is the case 
in fluid catalytic cracking. 

The vapor products from the fluid 
bed are taken overhead through a cy- 
clone separator in the upper end of the 
reaction vessel. Mast of the entrained 
solids are separated at this point and 
returned to the fluid bed. The overhead 
product, with a small amount of coke 
dust, is then passed to fairly conven- 
tional refining equipment. Some re- 
cycle bottoms are returned to the re- 
actor in order to carry back the small 
amount of coke which has escaped 
through the cyclone and to permit re- 
cracking of the bottoms into the gas-oil 
boiling range. 

The heat for carrying out the coking 
process is generated in the burner ves- 
sel. The fluidized coke from the re- 
actor, which has been steam-stripped 
in the bottom of the reactor, is trans- 
ferred to the burner by a standpipe riser 
system. Air is supplied to the bottom of 
the burner, and only enough coke is 
burned to maintain the system in heat 
balance. For example, the temperature 
in the fluid-bed burner may be main- 
tained in the range of 1100 F to 1200 
F. In a typical installation the amount 
of coke burned is equivalent to 4 to 5 
per cent by weight on feed. If desired, 
extraneous fuels may be substituted for 
the coke burned. The heat from the 
burner vessel is transferred to the re- 
actor by the maintenance of a flow of 
solids between the two vessels. 
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FIG. 3. MAJOR details of a fluid coking unit; 
this process uses no catalyst. 


Because only a part of the coke de- 
posited is burned to supply heat, the 
coke particles grow in size during the 
process. In order to counteract the 
growth process and to maintain a con- 
stant particle-size coke inventory, fine 
coke must be added continuously to 
serve as growth “seeds.” The seeds re- 
quired can be supplied either by grind- 
ing withdrawn coke in external equip- 
ment or by devices in the unit itself. 
Because the seed coke is much smaller 
in diameter than the average of the 
withdrawn coke, however, the weight 
of seed required is only a small per- 
centage of the weight of coke with- 
drawn. 

As can readily be visualized, the 
process is flexible in the range of per- 
missible operating conditions. For ex- 
ample, higher or lower temperatures 
may be employed. Also, there is con- 
siderable flexibility in the choice of 
particle size of the circulating fluid 
coke. This circulating coke generally is 
somewhat coarser than the normal fluid 
cracking catalyst, however, which is 
largely material through 100-mesh. 

The fluid coking process is com- 
pletely continuous, and operates just as 
simply as fluid catalytic cracking. But, 


aside from the continuous nature of - 


fluid coking, the process possesses some 
other advantages over conventional de- 
layed coking. No preheat furnace is 
required. Residua are normally avail- 
able at 500 F to 700 F, and this tem- 
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perature is adequate for good feed dis- 
persion. Thus, the furnace-coking prob- 
lem is not a factor in the process. There 
appears to be no feed limitation if the 
stock can be handled in pumps and 
pipes. Fluid coking pilot plants have 
been operated on feeds which vary in 
boiling range from whole crudes to 
residua having close to a 1200-F ini- 
tial boiling point. 


100-Bbl-Per-Day Plant 
Demonstration 

The 100-bbl-per-day fluid coking 
unit at Baton Rouge has been in opera- 
tion for more than a year. Because the 
yield structure from the fluid coking 
process already had been determined 
in small-scale laboratory equipment, 
the primary purposes of operating the 
100-bbl-per-day plant were to get a 
convincing demonstration of the op- 
erability of the process and to get 
engineering data for large plant design. 
Operation of a pilot plant on the scale 
of the 100-bbl-per-day unit gives an 
excellent test of the operability of a 
new process. During the operation of 
the 100-bbl-per-day unit the problems 
associated with continuous operation 
on a large scale have been systemati- 
cally worked out, and operating tech- 
niques have been continually improved 
and perfected. The year of experience 
in the operation of the 100-bbl-per-day 
plant has clearly demonstrated the fun- 
damental practicability of the fluid 
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coking process. The circulating coke 
system has operated exceedingly well, 
and problems which arose in connec- 
tion with the auxiliary equipment have 
been successfully met. 

One problem was to find the best 
way to distribute the pitch into the 
fluid coke bed in the reactor so as to 
get optimum distribution of feed. As 
a result, a very satisfactory feed-injec- 
tion system was developed and success- 
fully demonstrated. Another problem 
which had been anticipated was asso- 
ciated with a tendency to form coke 
in overhead equipment. This is a com- 
mon phenomemon when heavy ends 
are processed at high temperatures. 
The fluid coking process, however, 
inherently minimizes this problem, and 
a very successful solution was worked 
out. For example, a recent run in the 
100-bbl-per-day unit was terminated 
voluntarily after more than 500 hours 
at design conditions without any pres- 





TABLE 1. One hundred barrel-per-day 
fluid coking plant — once-threuch opera- 
tions on 3 vacuum residua. 





South 
Louisiana Elk Hawkins 
Feed-stock source: mixture Basin Batch 1 


Feed inspections 


Gravity, deg APT.. con eee 2.5 4.5 
Conradson carbon, per ‘cent 

Be Mv cc ccnceccctce 14.0 30 23.2 
Ash, per cent by weight.... 0.23 0.11 0.07 
Sulfur, per cent by weight.. 0.9 3.5 4.5 
Viscosity ee bolt vsteee at 

Be GIB. occcces . 18 393 342 
Sausems oak. deg F..... Cracks 1000 902 

Correlated yield on first pass 

Cs; to 430-F FVT* naphtha, 

per cent by volume... 12.5 12 15 
430- to 1015-F FVT gas oil, 

per cent by volume. . 42.5 29 36.5 
1015 + F bottoms, per cent 

PRs ve cetacecds 35 35 27 
C4, per cent by volume a 2 2.5 
C3 and lighter gas, per cent 

by weight. . 6.5 6.5 7 
Coke, per cent by weight... 8 23 19 

Product quality 

Cs to 430 F: gravity,deg API 52.5 52 53 


Cs to 430 F: sulfur, per cent 

by weight. . 0.1 0.3 0.7 
Cs to 430 F: resez arch octane 

number without TEL ad- 

dition. ... 78.8 
Gas oil: gravity, “deg API... 23. 
Gas oil: sulfur, per cent by | 

weight. .... 0 
Gas oil: Conradson carbon, 

per cent by weight 1.4 2.4 
Bottoms: gravity, deg API. 13 0.7 
Bottoms: Conradson carbon, 

per cent by weight 14 30 26 


ao 

q zx 
Co 
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* FVT=final vapor temperature. 


TABLE 2. Estimated ultimate yields from 
Fluid coking of 2 vacuum residua. 
‘South ; 

Louisiana Hawkins 





Feed-stock source: mixture Batch 2 
Feed inspections 
Gravity, deg API 13.2 4.0 
Conradson carbon, per r cent by wt. 14 24 
Ash, per cent by weight 0.23 0.07 
Sulfur, per cent by weight 0.9 4.5 
Ultimate yields, per cent on feed 
Cs to 430-F FVT* naphtha, per 
cent by volume. » 21 
430-F to 1015-F FVT | gas oil, per 
cent by volume. 61 52 
1015 + F bottoms, ‘per cent by vol. 0 0 
Cs, per cent by volume 3 , 
Cz and lighter gas, per cent by wt. 8 9 
Coke (total), per cent by wt 16 27 
430-F to 1015-F FVT quality 
Gravity, deg API 23 17 
50-per-cent point, deg F 750 800 








* FVT = final vapor temperature 
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FIG. 4. PHOTOMICROGRAPH showing typical appearance 
of coke particles; most are within 200 microns diameter. 











sure drop in the overhead lines up to 
the point where quench oil is normally 
introduced in commercial equipment. 


Typical Yields 

Typical fluid coking yields from op- 
erations in the 100-bbl-per-day plant 
on 3 feed stocks are shown in Table 1. 
Feeds are all vacuum bottoms. The 
South Louisiana mixture is a light 
sweet blend, predominantly South 
Louisiana crude, whereas Elk Basin 
and Hawkins are much heavier sour 


TABLE 3. Quality of product coke from 
100-bbl-per-day fluid coking pilot plant. 





South 
Louisiana 
Vacuum residuum (partly Elk 
crude source: desalted) Basin Hawkins 
Coke 
Carbon, per cent by weight. 92.5 88.6 88.3 
Hydrogen, per cent by wt. . 1.6 1.8 1.9 
Sulfur,* per cent by weight. 1.4 6.4 7.0 
Volatile matter, per cent 
by — 
At 1100 F...... -« “Os 1.3 0.9 
At 1742 F (950 C). : is 5.3 5.0 
Ash* (per cent by weight) 
at 1100 F.. , 2.8 0.7 0.7 
Ash components, : as metal | 
in coke: 
Vanadium, per cent by wt 0.01 0.17 0.02 
Nickel, per cent by wt... 0.01 0.06 0.01 
Iron, per cent by wt..... 0.11 0.08 0.04 





* Values for ash and sulfur are higher than will be obtain- 
ed commercially for these 2 reasons: 1, a greater pe reentage 
of the coke make is burned in the pilot plant than is antici- 
pated for commercial operation; and, 2, the bottoms recycled 
commercially will have a lower ash-to-coke ratio than the 
portion of the feed converted in the 1-pass pilot-plant 
operation. 





crudes. These large pilot-plant data are 
for “once-through” operation, but most 
commercial plants would be run with 
recycle to 100-per-cent conversion of 
the material boiling above the gas oil. 
In the examples shown in Table 1, this 
gas oil was cut at a 1015 F still vapor 
temperature, and this produced a feed 
suitable for catalytic cracking. It is not 
implied, however, that 1015 F is nec- 
essarily the optimum cut point. This 
point will depend upon the feed stock 
and the operating conditions. Also, it 
should be emphasized that the 100-bbl- 
per-day plant was run primarily to ob- 
tain operating and engineering data; 
and, hence, the yields shown in Table | 
are not optimum. 

The coker naphthas from the 3 feeds 
shown in Table | are quite similar ex- 
cept for sulfur content, and that value 
varies with the feed stock. Unlike the 
relatively uniform quality of the gaso- 
line, the quality of the coker gas oil 
is considerably affected by the charac- 
ter of the coker charge stock. In Table 
| it can be seen that the higher grade 
South Louisiana residuum gave a 
higher API gravity and lower Conrad- 
son-carbon gas oil than the heavier Elk 
Basin and Hawkins feeds. Of course, 
the coker bottoms follow the same 
trends. In general, the quality of the 
coker bottoms is not far from that of 
the residuum feed. 
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In order to estimate ultimate yields 
with bottoms recycle to extinction, suc- 
cessive pass coking has been conducted 
in the laboratory pilot plants on the 
1015+ F bottoms from once-through 
coking. From these data ultimate yields 
for favorable coking conditions have 
been calculated for 2 feeds, and are 
shown in Table 2. The residuum was 
converted from fuel value to 76 to 85 

r cent by volume of gasoline and 
gas Oil and 24 to 36 per cent by weight 
of fuel products. It will be noted that 
the coke yields are close to the Con- 
radson carbon of the original feed. 
This is typical of the data on a wide 
variety of feeds, and is another way 
in which fluid coking differs from 
delayed coking. In the latter process 
coke yields are closer to twice the feed 
Conradson carbon. 


Properties of Fluid Coke 

Coke produced in fluid coking has 
some interesting and unique properties. 
Its fine, but uniform, particle size 
makes it easily handled as a fluid but, 
nevertheless, it is a clean, dustless solid. 
The roundness of the particles, as seen 
in the photomicrograph in Fig. 4, is 
a property which may make possible 
some unique applications. Chemical 
and physical properties are given in 
Table 3. The low hydrogen and volatile 
matter in the coke are an indication 


of the calcination which takes place in 
the burner vessel. The coke is expected 
to find its way into the already estab- 
lished markets for petroleum coke; 
e.g., aS fuel, for electrodes, and for 
other products. Studies are being made 
on the use of fluid coke as raw mate- 
rial for the manufacture of electrodes 
for the aluminum industry. The trans- 
portation of fluid coke can be ade- 
quately handled by pipe lines, gondola 
railway cars, barges, and other carriers. 


Cracking of Coker Gas Oil 

For the recycle coking operation, the 
yields shown in Table 2 are based on 
the production of a 430 F to 1015 F 
gas oil for subsequent catalytic crack- 
ing. As already pointed out, the choice 
of the 1015 F cut point is somewhat 
arbitrary. The optimum end point may 
be higher or lower depending on the 
composition of the original residuum 
with respect to metals—nickel, vana- 
dium, iron—which are undesirable 
contaminants of cracking catalysts. Of 
course, a similar situation exists in the 
primary distillation of the crude in 
vacuum towers to produce a high end- 
point virgin gas oil for catalytic crack- 
ing. In this primary vacuum distilla- 
tion, as in fluid coking, trace quantities 
of very high-boiling volatile metal com- 
pounds—nickel, vanadium, iron—are 
taken overhead when high end-point 
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gas oils are produced, and the quantity 
of such trace catalyst poisons depends 
both on the cut point and on the com- 
position of the crude. In the prepara- 
tion of feed stocks for catalytic crack- 
ing it is generally economical to go to 
the highest end point of gas oil consist- 
ent with tolerable quantities of these 
catalyst contaminants. 

In many refinery situations, however, 
especially when catalytic cracking 
equipment is not available, the oppor- 
tunity exists for a very simple combina- 
tion of fluid coking and thermal crack- 
ing. In this case the fluid coking is con- 
ducted once-through — which some- 
what shrinks the size of the coking unit 
—and the total coker overhead minus 
the gasoline fraction may be fed di- 
rectly to a thermal cracking unit. 


Commercial Application 
The Standard Oil Development 
Company is making the process avail- 
able to the industry under license at 
reasonable royalty rates. 
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PLANT AID 





Back Pressure Control 
Motor Valve® 


H. E. SULLENGER§ 


Put back pressure motor valve in line 
out of coils and hold unit pressure on 
coils or condensers. Instead of a 20-in. 
motor valve and bypass, use a 6 or 8-in. 
motor valve and bypass, and in addition 
there would be approximately 10 per 
cent more efficiency of the coils. 

Savings: Two 20-in. Mercos at $1350 


each, and one 20-in. motor valve at 
$2920 will be salvaged. 
Expense: Three 8-in. Mercos at $315 


each, or $945, and one 8-in. Mereo 
at $990. - 





Salvage _.........$5620 
ee 
Savings _------------- $3685 





*Class B, second prize, NGAA — Panhandle- 
Plains Regional Meeting, Amarillo, Tuesday, 
November 20, 1951. 

§Phillips Petroleum Company, shift foreman, 
Phillips, Texas. 
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FIG. 1. Flowchart of 1000-B/D contact-coking unit. 


Continuous Contact-Coking 


Costs Less Than Older Processes’ 


New system gives gasoline 10-15 octane numbers 


higher than old processes; gas has 50 per cent olefins 


VALENTINE MEKLER*, A. H. SCHUTTE* and T. T. WHIPPLE* 


THE development work on the con- 
tinuous contact coking process has 
been carried out during the last six 
years, and was described in earlier pub- 
lications.'»?»35 This work was accom- 
plished with: 1, a laboratory unit; 2, 
a 50-bbl-per-day pilot unit, followed 
by; 3, a 100-bbl-per-day semi-commer- 
cial unit; and, finally, 4, the commercial 
unit described in this paper. Yield cor- 
relations between the laboratory unit 
and the commercial unit have been 
established. The laboratory unit now is 
used to evaluate any stock with reason- 
able confidence. 


Description of Unit 
Fig. 1 is a simplified diagram of the 
1000-bbl-per-day unit. 
The unit consists essentially of: 1, 
a reactor in which the oil-wetted coke 
or “seed” coke flow downward as a 
dense bed; sufficient time is provided in 


+Presented before Division of Refining, API, 
November, 1953, Chicago, Illinois. 
* The Lummus Co., New York, N. Y. 
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the reactor for the cracking, coking, and 
drying reactions; 2, a reheater in which 
the circulating coke is raised in tem- 
perature to supply the heat of reaction, 
some sensible heat to the feed, and 
radiation losses; 3, a coke-circulating 
system that uses the “mass-flow”’ prin- 
ciple to elevate the coke as a dense un- 
agitated column; and, 4, a fractionation 
system for the separation of products. 

The vacuum-residue feed is intro- 
duced into the bottom of the fraction- 
ator, where it is mixed with recycle 
stock and further preheated in a tubu- 
lar heater to approximately 700 F. This 
feed is mixed thoroughly with the hot 
circulating coke stream. Lighter por- 
tions of the feed are vaporized, and the 
heavier constituents are retained on the 
coke particles as a liquid film. As the 
coking reaction proceeds, the film is 
converted into gas, hydrocarbon va- 
pors, and residual coke, and the latter 
is retained on the seed particle. As suc- 
cessive increments of coke are depos- 
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ited, a gradual increase in coke-par. 
ticle size occurs. The larger particles, 
which have a diameter of approxi. 
mately ¥% in. or more, are drawn off 
continuously as product coke to main. 
tain a nearly constant coke inventory 
in the system. The vapors from the re. 
actor, at a temperature of 900 F to 
1000 F, are quenched and released tg 
the fractionator. From the bottom of 
the reactor the dried coke is elevated 
to the disengager by a low-pressure 
mass lift which is “powered” by the 
reactor pressure of 35 psig. The coke 
from the disengager flows by gravity 
into the reheater, where it is heated to 
between 1000 F to 1100 F by gas-fir. 
ing or by burning a portion of the coke, 
The reheated coke is discharged inter. 
mittently by gravity into the lock tank, 
from which it flows into the lift tank 
to start another cycle of the coke cir- 
cuit. The energy for circulating the 
coke is supplied by 150-psig steam at 
the lift tank. The sequence of coke 
flow from the reheater and lock tank is 
controlled automatically by a cycle 
timer. 

This is the first commercial installa- 
tion of the “mass-flow lift” developed 
by the Union Oil Company of Cali- 
fornia. The coke circulation is continu- 
ous and smooth. The rate of flow is 
controlled by a rotary star valve above 
the reheater. Only one coke level must 
be controlled — that of the reheater. 
The coke-circulation rate may be in- 
creased or decreased by varying the 
speed of the rotary star valve. 

The ratio of oil to coke for normal 
operation is 10 bbl of oil per day per 
ton of coke circulation per hour, i.e., 
| lb of oil per 14 Ib of coke circulated. 

The general arrangement of the unit 
and equipment is shown in Fig. 2. The 
highest elevation of any equipment is 
80 ft above grade. The reactor and 
reheater are supported from the third 
level above grade, with the blower and 
lift tank on a lower level. The control 
room is located at grade. Advantage 
has been taken of the latest develop- 
ments in automatic instruments for 
control of the coke-circulating system. 

Performance. Table 1 presents feed- 
stock characteristics, operating con- 
ditions, yields, and product specifica- 
tions of a typical run. 

The feed stock to the unit was a 
vacuum-distillation bottoms from Tex- 
as Panhandle paraffinic crude oil, and 
represented approximately 10 per cent 
on the crude. This is a much heavier 
charge stock than normally could be 
processed by a conventional delayed 
coking unit. 

The products were metered and, 
wherever possible, tank gages were 
used. Coke production was determined 
by difference. Test runs under varying 
reaction temperatures were made. The 
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unit operated successfully with aver- 
age reaction temperatures as low as 900 
F and as high as 1025 F. 

Yields for a range of reactor temp- 
eratures are presented in Table 2. 
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TABLE 1. "Properties of charge stock, 
yields, and product specifications. 








Texas 
Panhandle 
Vacuum 
Bottoms 
Yharging Stock 
a. ee, ERP re eee ene eee 18.9 
Material boiling at lower than 950 F, per cent 
by volume......... Se ONS eer 2.0 
Sulfur, per cent by weight....... Ries 0.6 
Conradson carbou, per cent by weight...... 1.7 
Viscosity (Saybolt Furol) at 122 F, sec...... 1227 
Characterization factor, UOP............. 12.3 
ON Tee rere rrr re 10.0 
rating Conditions 
at inlet temperature, deg F.............4. 690 
{ Coke inlet temperature, Ee een 990 
Coke outlet temperature, deg F............ 915 
Average reactor temperature, deg F......... 955 
Reactor pressure, Pelg.................000- 36 
Mass Lift : sa 
Coke circulation, tons per hour............. 75 
ee re 130 
Lift steam, Ib per hour.................... 650 
Yields, Per Cent by Weight ‘ 
0 EE RO CT ECT eT eee 14.5 
ne PT re ere eee 22.0 
GCE EAR ESS Ste Caen tk mee 51. 0 
orcs soba Aas ORS ee mS 12.5 
100.0 
Inventory Coke—Screen Analysis 
Per cent by weight retained on screen (Tyler): 
Tyler Screen No. 
EE ne eee 49.0 
Sg ee | ee 21.4 
ee) SE eee 13.8 
OS | rae rae 12.6 
ee re 1.8 
ee eee 0.9 
gt G a itakabennne oonuesans werent 0.5 
Product Inspection 
Gas analysis, per cent by weight: 
Methane and lighter..................+. 18.1 
RN Seek usu atcesasa0a x ava seer 11.1 
EE ae yen eee 15.5 
I os ca a ake treks es bueeneeeiee 25.4 
I isosein'aic'g'eisid aise cet aR THe eas 3.3 
I GRU Ace bc oe eapemmae a Swiss Sus 13.0 
EER RSET RP oan nee 13.6 
100.0 
MII, 6... via sieatiniehoaseanewse 50.1 
Gasoline: 
eS , eee 54.4 
ASTM distillation, deg F: 
Initial boiling point................... 136 
a Cr ere 202 
GO-per-cont point. ........ccccccccccee 281 
OO-per-comt POINt.:.......ccccccccccecss 362 
DN iia ica soos ecews nade 395 
Research octane number: 
Without TEL addition................ 76.5 
With addition of 3 ml TEL per gal..... 83.0 
Characterization factor, UOP............ 11.9 
CS ae 99.0 
NEN ONIN 6 ovis desis nes ccicdscecais 0.14 
Gas oil: 
| eee 27.5 
Vacuum distillation, deg F at 760 mm: 
Initial boiling point................... 400 
BPPGONE PUINDoo.c ccc ccscscesccvess 500 
50-per-cent point...........cceceeeeee 760 
MINS TUIIE Sg vio x cccvonvedccecescs 1050 
Characterization factor, UOP............ 11.85 
Coke: 
Bulk density, Ib per cu ft................ 64.0. 
Volatile matter, per cent by weight....... a7 
Ash, per cent by weight................. 1.0 
Sulfur, per cent by weight............... 0.6 








TABLE 2. Summary of yields with various 
reactor temperatures. 





Test number 
“4 2 38 4 
Average reactor temp., deg F..1025 985 965 955 
Yields,Per Cent by Weight: 


Cs and lighter.............. 18.6 17.1 15.8 14.5 
Cs to 400-F gasoline........ 29.9 27.2 24.0 22.0 
See ..+. 87.5 42.2 47.2 51.0 
sa ee a ieee 14.0 13.5 13.0 12.5 


100.0 100.0 100.0 100.0 
Research octane number, with- 
out TEL addition, ASTM 
D 908 (research method), cor- 
rected to 10 lb RVP........ 84.0 80.5 76.6 75.0 
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From our experience it is apparent 
that lower operating temperatures are 
practical, and could be attained by still 
further preheating of the feed stock to 
the extent that the heat of vaporiza- 
tion is supplied in a tubular heater and, 
thus, the coke temperature levels are 
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reduced throughout. A reduction in 
temperature level will reduce the gas 
and gasoline production with a cor- 
responding increase in the yield of gas 
oil. 

Fig. 3 presents test-yield curves vs. 
reaction temperatures. These curves 
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FIG. 2. Coking unit of Shamrock Oil and Gas Corporation, Sunray, Texas. 


CONTINUOUS CONTACT COKING 
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FIG. 3. Curves showing correlation between product yields 
and reactor temperature. 
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CONTINUOUS CONTACT COKING 
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FIG. 4. Correlation curve between motor fuel octane num- 
ber and temperature employed in reactor. 








have been plotted from actual data 
obtained from approximately 50 runs 
with varying operating conditions. The 
trend of the curves for each of the 
products is similiar to yields obtained 
from a delayed coking operation. Com- 
pared with delayed coking, the yields 
from contact coking show considerably 
lower coke production with higher 
gas and gasoline yields. The important 
point, which is evident from these 
curves, is that the operating tempera- 
ture range of a contact coker is much 
wider than can be obtained with a con- 
ventional delayed coker and, likewise, 
the product yields and specifications 
can be controlled over a wider range. 


Product Specifications 

Fig. 4 presents the relationship be- 
tween the octane number of the gaso- 
line vs. average reactor temperature. 
For a reaction temperature of 950 F, 
the octane number, ASTM D 908 (re- 
search method), without TEL addi- 
tion, is 75; whereas at a temperature 
of 1025 F the octane number is 84. 
The lead susceptibility of the gaso- 
line is improved approximately 6 to 
8 points with the addition of 3 ml of 
TEL. Octane numbers of the gasoline 
produced on a delayed coking unit 
from the same paraffinic stock will run 
10 to 15 points lower. 

A gas analysis is presented in Table 
1. It will be noticed that the olefin pro- 
duction is approximately 50 per cent of 
the total gas. The corresponding yield 
of olefins from delayed coking is about 
15 per cent. This concentration of ole- 
fins could be increased considerably 
by operation at higher coke tempera- 
tures. Some refiners will be interested 
in a maximum of gas production with 
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aigh olefin content for chemical-plant 
feed stock. A pilot unit is presently in 
operation to investigate the high tem- 
perature levels for maximum produc- 
tion of olefins. 

The specifications of the gas oil 
from the contact coking unit are simi- 
lar to gas oil from the delayed coking 
unit when the same heavy stock is 
charged. Normally the charging stock 
to a delayed coking unit is a long re- 
duced crude which contains a high per- 
centage of virgin middle distillate. 

The industry today requires, and 
in the future will require, higher yields 
of middle distillates. Vacuum distil- 
lation carried to a heavy pitch pro- 
duces a maximum of virgin distillate. 
The contact coker then provides a new 
tool to handle and convert the heavy 
pitch to gasoline and an additional gas 
oil. Also the middle distillate, which 
normally is used as cutback to make 
marketable fuel oil of the vacuum 
bottoms, is then available for other 
uses. 

Fig. 5 is a photograph of a sample of 
the equilibrium-coke inventory. The 
coke is of high mechanical strength, 
and withstands shock heating and cool- 
ing without noticeable fracture or fail- 
ure. It is free-flowing, and has proved 
to be an excellent medium for supply- 
ing the required heat to the oil. The 
product coke is essentially spherically- 
shaped, and it is approximately 1% in. 
in diameter. It is harder and lower in 
volatile content than petroleum coke 
which has been produced in a delayed 
coker. The ash content and sulfur de- 
pend on the source of the feed stock. 
The product coke normally is suitable 
for electrode manufacture when 
calcined. 


Process Equipment 

Because this unit represents a 10-to.; 
increase in capacity over the 100-bbj. 
per-day pilot plant previously operated, 
some “scale-up” factor problems could 
be expected. The novel features of the 
process equipment are the oil-coke 
mixing system, the mass-lift system, 
and the coke reheater. The mixing 
system required considerable time to 
obtain perfect performance. Forty. 
nately, the final solution is one which 
readily may be extrapolated to much 
larger sizes. The mass-lift operation 
was complicated by the radical differ. 
ence in the characteristics of the pe. 
troleum coke used as “seed” and the 
equilibrium material obtained after 
start-up. Minor modifications, how- 
ever, resulted in satisfactory operation, 

The coke-reheater capacity was 
somewhat inadequate, and could not be 
corrected fully without extensive 
changes to the original equipment. The 
reduced heat input to the coke has 
limited the oil-charge capacity. Tests 
have shown that the other equipment is 








TABLE 3. Comparison of contact with 
delayed coking — processing 2500 bbl 
per day of vacuum bottoms. 





Delayed coking 
Contact process process 
Pi ke A 
Per Per Per Per 


cent cent cent cent 
by by by by 
vols 


Unit: wt vol. wt 
Yields 
Gas, C3 and lighter. ....  k Bere 7.5 ie 
Gasoline, C4 to 400-F 
ES * eee 21.1 26.6 18.5 23.4 
See 51.0 55.0 54.0 58.0 
laa me kee DO can 
Olefins in gas.......... 50.1 15.1 
Utilities 
Water, gal per min..... 1,600 2,200 
Steam, lb per hour...... 13,000 10,000 
Fuel, million Btu per hr. 29 25 
Electricity, kw......... 50 50 
Operating labor, men per 
| =e 2 4 
Investment, dollars... .. 1,600,000 2,100,000 
Direct charges, dollars 
per day 
Raw material.......... 2,500 2,500 
., Ses 417 363 
| a Ser 108 216 
Maintenance........... 110 130 
Total charges.......... 3,135 3,209 
Value of products, dollars 
“> eae 8,151 7,765 
Differential profit,* 
dollars per day.../... 5,016 4,556 
Differential profit,* 
dollars per year...... 1,655,280 1,503,480 
Payoff,* months........ 11.6 16.7 


Assumed values of Contact process 


charging stock, products, and delayed 
utilities, and labor coking process 
Charging stock, dollars 
UE 4566 cc vaaemes 1.00 
Products: 
Gas, cents per million 
2 “eee 29 
Gasoline, cents per gal: 
SEES 11.75 
a 11.00 
Gas oil, dollars per bbl 3.00 
Coke, dollars per ton. 6.00 
Utilities: 
Water, cents per 1000 gal 1.5 
Steam, cents per 1000 lb 55 
Fuel, cents per million 
_ eta eae 29 
Electricity, cents per kwh 0.75 
Labor (cost per hour), 
leet ina 2.25 





* Does not include taxes, insurance, amortization, inter- 
es t,and royalties. 





— — —* —————< 
———— = —————— 








THE PETROLEUM ENGINEER, Reference Annual, 1954 















FIG. 


adeq' 
unit | 
the ¢ 
of th 
the 

recte 
taine 


Inv 


1006 
desi 
inco 
feat 


bbl- 
unit 
pare 
han 
are 
pari 


tact 


ten 
duc 
the 
28( 
for 
48( 
cor 






bl. 
ed, 
ld 
he 


ng 
to 
u- 














Coking Symposium 


‘ 














FIG. 5. Typical “equilibrium” coke as formed in the commercial contact-coking unit. 


adequate for the design capacity. The 
unit also has operated satisfactorily at 


the design coke-oil ratio by reduction ° 


of the coke circulation. In a new unit 
the reheater deficiency can be cor- 
rected readily on the basis of data ob- 
tained during operation of this unit. 


Investment and Operating Costs 

Based on the experience with the 
1000-bbI-per-day unit, there is under 
design a 2500-bbl-per-day unit which 
incorporates the modified mechanical 
features. 

An economic comparison of a 2500- 
bbl-per-day continuous contact coking 
unit vs. a delayed unit has been pre- 
pared on the basis of charging Pan- 
handle vacuum bottoms. These data 
are presented in Table 3. The com- 
parison indicates that, at this capacity, 
the overall economics favors the con- 
tact coking process. 

When credit is allowed for the po- 

tential recovery of olefins in the pro- 
duct gas at a value of 3 cents per pound, 
the total differential profit is $2,171,- 
280 per year. The corresponding figure 
for a delayed coking unit is $1,656,- 
480 per year. The difference favors the 
contact coker by $514,000 per year. 
_ The overall operating labor required 
is considerably less for a contact unit. 
The coke drum turn-around labor, 
Which normally consists of unheading, 
coke cleaning, and reheading of the 
drums, is eliminated. The unit is han- 
dled by two operators. 


1. 
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Summary 

A continuous contact coking 
unit, in combination with 
vacuum flashing to a heavy pitch, 
will produce a, maximum of mid- 
dle distillate, and thus provide a 
new tool to assist in meeting the 
industry’s need for higher yields 
of middle and light distillates. 

The inherent flexibility of the 
process permits processing stocks 
of widely different characteris- 
tics and, by varying the operat- 
ing conditions, a much wider 
range of yields and product speci- 
fications are obtained than here- 
tofore possible. 

The process is continuous, and 
thus eliminates the intermittent 
cleaning of coke drums and at- 
tendant expense. 

Product coke is clean, hard, 
uniform in size, and easily 
handled and marketed. 

Capital investment and operat- 
ing labor for a contact unit are 
less than for a delayed coking 
unit. 

Engineering designs for a 
2500-bbl-per-day unit are now 
being completed. 
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Rope hanger. 


Rope Hanger 
Z. C. BENNETT* 


The purpose of this kink is to pro- 
vide storage for block and tackle in 
warehouse, using a minimum of space, 
aiding in good housekeeping, saving 
time and labor in removing rope for use. 
As shown on the sketch, an automobile 
wheel is cut in half and the two halves 
mounted approximately 18-in. apart on a 
panel of wood or steel. The panel is 
mounted on any convenient vacant wall 
space. The amount of rope to be stored 
determines the distance between the two 
wheel halves. The top half is mounted 
rigid and has a loop provided for hang- 
ing the blocks after they have been 
drawn together or “two-blocked” on the 
rope. The bottom half of the wheel is 
pivoted on a bolt in the center. In stor- 
age the rope is coiled firmly around the 
two half wheels. When the rope is to be 
removed the bottom half is swung to 
either side far enough to provide sufli- 
cient slack in the loops of rope to permit 
the entire coil to be removed without 
unwinding. When mounted on _ the 
hanger, the rope provides a neat ap- 
pearance, without loose coils dangling. 


38Class A, honorable mention, NGAA Kinks 
Contest. 
4Continental Oil Company, Basile, Louisiana. 








ASME Anniversary Year 


Plans have been completed for a 
series of major events to be con- 
ducted in 1955 in connection with 
the observance of the 75th anni- 
versary year of The American So- 
ciety of Mechanical Engineers. The 
39,000-member society will hold 5 
national meetings during the year. 
Two meetings will commemorate. 
dates important in the planning and 
founding of ASME. Three will be 
held at times normally assigned to 
national meetings. Theme matter 
for the year will center around dis- 
cussion of the engineer’s place in 
the world. 




























FIG. 1. Coke side view showing hot coke conveyor receiving a 


charge from oven. 


FIG. 3. Top view of pitch coking plant showing automatic pres- 


sure control valves in oven offtake connection to vapor 
collector main. 


Metallurgical Coke From Petroleum Pitches’ 


Coke oven method of reducing heavy residuals 
to coke shows definite financial advantages 


HiGH temperature coking of low sul- 
fur crude oil residuals has been carried 
on for some 25 years in processing 
equipment designed and installed by 
our predecessors and ourselves. Ther- 
mal cracking was the common means 
employed to increase the yield of gaso- 
line from crude during the early years 
of our development. The residua pro- 
duced was quite thin and low in carbon 
as compared to today’s standards, and 


tPresented at the Western Petroleum Re- 
finers’ Association meeting, March, 1954, San 
Antonio, Texas. 

*Curran Carbonizing and Engineering Com- 
pany. 


C-14 


M. D. CURRAN* 


exceedingly difficult to distill in coke 
ovens constructed of refractory brick- 
work. The early plants failed in realiz- 
ing their objective, largely because the 
thin, low carbon charging stock used 
could not be contained in a refractory 
structure, and the resulting damage 
created excessive maintenance costs. 
There were, of course, other factors 
which contributed to operating difficul- 
ties; such as the lack of suitable re- 
fractories, and the low prices then ob- 
tainable for metallurgical grade coke. 

During the early years the residue 
to be processed was topped crude or 


heavy fuel oil running 10 to 16 API 
in gravity. Attempts made to coke such 
material met with only limited success 
because of the difficulty of containing 
it in a brickwork structure. The next 
step was to flash off the light fractions 
from such material in vis-breaking 
equipment to obtain an oven charge 
stock of 6 to 8 API gravity having a 
coke yield of 18 per cent to 20 per cent, 
which yieled 80 per cent or more of 
overhead products. This heavier oven 
feed did materially reduce the leakage, 
but it made evident certain inadequate 
structural and design features which 
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FIG. 2. Flow diagram of an oven coking plant. 





were readily corrected by more suitable 
refractories and an improved heating 
system. Metallurgical coke prices ob- 
tainable then were in the range of $4 
to $5 per ton. Accordingly, the econ- 
omy of the operation depended largely 
on the value of the coke oven dis- 
tillate as related to the market value 
of the residuum to be processed. Dur- 
ing the intervening years, however, sev- 
eral plants were installed where much 
was learned about processing technique 
and equipment design, from which our 
present day equipment and methods 
have been developed. 

Broadening of the distillation range 
of gas oil made possible by modern 
catalytic cracking processes and equip- 
ment has made feasible the maximum 
reduction of residua to heavy pitch 
provided the resulting pitch can be dis- 
posed of to advantage. Refineries 
equipped with delayed cokers have in 
some cases been required to limit the 
reduction of their residual to that 
which would provide suitable charge 
stock for such cokers. Accordingly, 
there has not been much incentive to 
employ vacuum techniques or solvent 
extraction methods to get the maxi- 
mum recovery of gas oil because the 
resulting pitch could not always be 
handled to advantage in the delayed 
coker. 

As it is not only possible* but desir- 
able to obtain maximum reduction of 
the crude with a minimum yield of 
residuum, you now can make available 
a coke oven charge stock that can be 
handled efficiently in refractory struc- 
tures, and converted to high carbon 
coke with substantial recovery of valu- 


able lighter oils. During the past quar- 
ter century, however, the character of 
crudes has changed so that now sour 
crudes are generally used to such an 
extent that the sulfur in coke made 
from residua is beyond the range ac- 
ceptable for metallurgical use or for 
electrode carbon stock. We have, there- 
fore, had to mark time until we could 
find a way to control the sulfur in the 
resultant coke. Work now under way 
in our pilot operations in the coking 
of petroleum residuums having as 
much has 5 per cent sulful, definitely 
indicates that the sulfur can be con- 
trolled to meet metallurgical and elec- 
trode coke requirements. It is, there- 
fore, now apparent that metallurgical 
coke containing as much as 98 per cent 
carbon and no more than 1 per cent 
sulfur can be produced from sour 
crude residuals, such as those currently 
produced in Western Canada, East and 
West Texas, and Mexico. 


Oven Charge Stock 

The preferred oven charge stock is a 
residuum containing the maximum 
percentage of carbon as indicated by 
the Conradson carbon or similar test, 
which can be handled through pumps 
and piping at temperatures in the 
range of 600F to 700F. A pitch having 
a melting point above 200F with a 
Conradson carbon in excess of 35 per 
cent is excellent. The higher the carbon 
content the better. The extent to which 
reduction can be carried on is a func- 
tion of the thermal characteristics of 
the crude, but we have generally found 
that pitches of 200F to 225F melting 
point and 33 per cent to 38 per cent 
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Conradson carbon can be made from 
the crudes named above. Pitches run- 
ning 40 per cent to 45 per cent Conrad- 
son carbon have been processed with 
results indicating improved economy. 


Process Description 

The oven charge stock for the coke 
plant is received in the pitch accumu- 
lator tank, an insulated vessel from 
where it is continuously pumped 
through a loop circulating line to 
which the oven feed lines are con- 
nected. A heating furnace, fired by 
coke oven or other gas, is stationed on 
this line to maintain the oven charge 
stock at the maximum operable tem- 
perature. Each oven has multiple feed 
ports located along the center line of 
the arch through which the hot pitch 
is charged at a controlled rate for a 
period of three to four hours, depend- 
ing upon the oven operating cycle. 

Coke ovens are installed in batteries 
of four or more ovens each having a 
floor surface on the order of 350 to 
400 sq ft. Oven floors are heated from 
beneath by coke oven or other gas, and 
maintained at a temperature in the 
range of 1800F to 2200F. Refractory 
material is sprung in the form of an 
arch over and above the oven floors, 
and the refractories employed consist 
of various grades of firebrick, silica 
brick, and silicon carbide together with 
suitable insulating brick and materials. 
Each kind of refractory is positioned 
to do the work required in that part of 
the brickwork structure, the silicon car- 
bide material being used only in con- 
struction of the oven floors, and lower 
side wall. The brickwork structure 
comprising the coke oven battery is 
supported on concrete foundations and 
held firmly together with steel buck- 
stays and strappings. The ends of the 
ovens are sealed by removable refrac- 
tory lined doors which are raised as 
the coke is being removed, then 
lowered and sealed with a prepared 
luting clay prior to the beginning of the 
next cycle. 

Vapors and gas formed during car- 
bonization leave the ovens through gas 
off-take pipes that are connected to a 
common vapor main from which they 
are drawn through cooling and con- 
densing equipment by a gas exhauster 
that delivers the non-condensable gas 
to a gas-holder. The coke is removed 
from the oven by a travelling pusher 
machine having a motordriven ram 
that travels the entire length of the 
oven and discharges the hot coke into 
a metallic coke conveyor, as shown in 
Fig. 1, which delivers it hot to the sul- 
fur control from which it is carried 
by conveyor through a quench station 
to a coke wharf or receiver, from 
where it is conveyed to loading facili- 
ties. Removal of the coke from the 
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ovens by the rusher machine requires 
only two to four minutes. 

An important feature in the coking 
process is the method of heat. applica- 
tion to the oven floors. Accurate tem- 
perature control is necessary for regu- 
lating the quality of the coke and the 
overhead products. Our heating system 
employs the regenerative heat recov- 
ery principle in a manner that permits 
regenerators to serve as heat reservoir 
and stabilizer. This system of heating 
prevents undue cooling of the oven 
floor during the charging period, and 
provides uniform distribution of heat 
to the charge. With such uniformity of 
heating, floor temperatures can be ac- 
curately maintained just below the 
temperature where graphitic carbon 
deposits can form, thus to develop 
maximum throughput. 

Oven fuel gas, combustion air, and 
flue gases are handled automatically 
by a reversing machine so that when 
on an established cycle of operation, 
very little attention to the heating is re- 
quired beyond routine inspection. 

The oven overhead gases and vapors 
which comprise 55 per cent to 65 per 
cent by weight of the pitch charged, 
can be handled in various types of cool- 
ing, condensing or fractionating equip- 
ment. We prefer to collect the conden- 
sate in two fractions, coker gasoline 
and gas oil, where these products can 
be handled to advantage. Accordingly, 
we use a short bubble tower or quench 
chamber to condense all but the lighter 
fractions which are subsequently con- 
densed and recovered from the gas 
cooler. The vapor quality and quan- 
tity is maintained reasonably uniform 
by connecting the vapor offtakes of a 
battery of ovens to a common collector 
main, and then establishing the individ- 
ual oven cycles at uniform spacing. 

It will be understood that the quality 
and volume of vapors varies as the 
coking progresses. During the early 
portion of the coking cycle, a consider- 
able volume of gas oil vapors are 
formed, and as coking proceeds the 
volume of vapors decreases, until at the 
end of each individual oven cycle, only 
small amounts of fixed gases are pro- 
duced. 


Process Flow Diagram 

In order to facilitate our discussion 
of plant operations, a flow diagram is 
shown (Fig. 2). Also are included 
some photographs to show the char- 
acter and arrangement of certain of the 
facilities. In the arrangement shown, 
the feed stock for the plant is received 
in the pitch accumulator, from where 
it is pumped through a charge heater 
into the oven charge loop, in which 
a pressure of about 30 psi is constantly 
maintained by a flow control valve on 
the discharge end of the oven feed loop. 
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FIG. 4. Front view of pitch coking plant. Plant designed to coke 4-6 API residues; the 
coke pusher machine, right below, fractionator upper right. 





FIG. 5. Fuel gas and air piping for heating the ovens. 


Outlet temperature of the charge heat- 
er is maintained at about 700F, and the 
flow through the oven charge loop at 
about 150 per cent of the maximum 
draw off for oven feed. Oven charges 
are drawn from the charge loop as re- 
quired, the charge time for each oven 
being three to four hours. 

The oven overhead vapors pass 
through the off-take pipes to the vapor 
collecting main as shown in Fig. 3. 
Cone type valves are stationed in each 
off-take connection and operated by 
hyraulic cylinders, which are actuated 
by pressure controllers connected to 
their respective oven impulse lines. 
These valves receive an oil flush con- 
tinuously when they are open, which 
serves to partially quench the hot va- 
pors and to keep the valves clean. The 


pressure control instruments that ac- 
tuate them are set to maintain a slight 
positive pressure in the oven coking 
chambers. A hand wheel will be ob- 
served on the top of the valve stem 
which permits rotation to assure tight 
sealing when an oven is off the main 
for removal of the coke. 

The vapor collecting main is carried 
under 5 to 10-in. water column suc- 
tion so that a small movement of the 
gas off-take control valve adequately 
takes caré of volume changes in gas 
and vapor production. A pressure con- 
trol valve stationed in the vapor inlet 
to the bubble tower maintains the col- 
lecting main pressure at the desired 
level. The bubble tower is generally 
operated under 20 to 30-in. water col- 
umn suction, which is maintained by 
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THIS TRANSMITTER... 








PNEUMATIC 
TRANSMITTER 


REPUBLI 


with 
! EASY RANGE CHANGE 
| 
: 
| 


Here’s the pneumatic transmitter for 
measuring differential, flow, pressure or 
level that saves you time and money 
when operating conditions are not defi- 
nitely known or processes are likely to 
be changed. Extreme flexibility of de- 
: sign lets you adapt the same transmitter 
: chassis for almost any range of measure- 
ments—often without any change of parts. 


Process Model pictured above has a dif- 
ferential range of 0-12” H20 minimum 
and 0-880” H20 maximum at operating 
pressures to 1500 psig. Other models 
are available for differential ranges as 


low as 0-0.6 H20 or as high as 0-750 psi. 
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@ 10-1 RANGE CHANGE 
—NO CHANGE OF PARTS 


Double weighbeam construction on many 

models permits range changes as much as 

10-1, just by turning a set of locking nuts 
* to change a fulcrum point. 


© ADDITIONAL 16-1 RANGE 
CHANGE-—STILL NO PARTS 
CHANGE 

Range may be changed on all models by 
loosening retaining bolts and sliding the 
reaction chamber to a new leverage posi- 
tion. Reaction area may be changed for 
further range change. 





© suppress, COMPOUND 
OR REVERSE RANGES 


Balancing spring, installed to exert either 
an upward or downward force on. trans- 
mitter weighbeam, quickly converts trans- 
mitter for range suppressions up to 80% 
of total range, for reversed ranges or for 
compound ranges where pressure fluctuates 
above and below atmospheric pressure. 


Process Model P-0331 
with cover removed 


© MAJOR RANGE CHANGES 


Range change plates may be easily inserted 
or removed from measuring chamber to 
change the effective diaphragm area for 
major. range changes. Similar plates may 
be used also in the reaction chamber for 
further range change. 


Transmitters may be constructed of spe- 
cial materials to handle almost all types 
of corrosive fluids. Ruggedly built, they 
give long service out-of-doors. Accu- 
racy is guaranteed at “2% of full range 
on standard models. 


Republic transmitters are used in proc- 
ess, chemical and petroleum plants all 
over the country. Investigate their 
advantages for your plant. 






FREE DATA BOOK 
Get the full story about Republic transmitter 
flexibility. Send for free Data Book which 
gives all the facts about complete line of 
Republic transmitters, including Square 
Root Extracting and Pneumatic Electric 
models. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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a pressure controller at the gas ex- 
hauster. Crude gasoline reflux at the 
top of the bubble tower allows only 
the gasoline fraction to go overhead 
with the non-condensable gases, where 
it condenses in the gas cooler and accu- 
mulates in a receiver. The heavier oils 
are drawn off the bottom of the tower 
in one fraction. The wet gas is delivered 
by the exhauster to a gasometer at 
about 12-in. water column pressure, 
from which it can be pumped through 
an absorber if desired. 

The make oil is used for flushing the 
off-take control valves and the collec- 
tor main, and this flushing oil is main- 
tained at the desired temperature by a 
temperature control valve stationed in 
a by-pass around the oil cooler. 

At the end of the coking cycle the 
gas off-take control valve is shut and 
tightly sealed by rotation of the valve 
stem hand wheel. Thereupon, the 
bleeder lid on top of the gas off-take 
is opened and the seals broken on the 
oven doors. Scurfing air may be ad- 
mitted for a few minutes if desired to 
burn off any froth accumulations on 
the surface of the coke layer. The oven 
doors are then raised and the coke 
pushed from the oven by the pusher 
machine. As soon as the pusher ram 
is withdrawn from the oven, the doors 
are lowered and the scurfing air ad- 
mitted for three to five minutes to burn 
off any thin carbon deposits on the 
oven floor. Doors are then sealed with 
luting clay and the oven purged with 
steam. Then a small quantity of pitch 
is charged into the oven to fill it with 
gas and vapors, the off-take control 
valve released and the bleeder lid 
closed. The oven is then “on the main” 
and charging is resumed. 

Fig’s. 4 and 5 are photographs of a 
coking plant that has been on stream 
since the fall of 1948. It was designed 
to handle 4 to 6 API residuum from a 
vacuum still which strips the bottoms 
from a Kellogg visbreaker. The ovens 
were built in single units, each encased 
in a steel shell to minimize air, gas, 
and vapor seepage that is encountered 
with such thin charge stock. At this 
time we do not recommend coking of 
4 to 6 API material, which yields about 
20 per cent coke. There is no longer 
any question in our minds as to the 
justification of further reduction to a 
high melting point pitch which will 
yield about twice as much coke and 
at the same time substantially modify 
the requirements of our coke ovens and 
lessen their cost of construction. 


Operating Practice 
A typical asphalt base pitch of 225F 
melting point and 35 per cent Conrad- 
son carbon will give the following 
vields: 
45 per cent oven distillate oil—25 
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TABLE 1. Properties of fractions from 
composite sample of oven overhead 





distillate. 

: Initial 400 F and 
Fraction 400 F heavier 
Volume per cent distillate. ........ 25.0 75.0 
DE ae cac ri iatccsassse ASTM Vacuum 
First drop, 760 mm...=........... 160 442 
eer 213 473 
EER EE 233 499 
ey ain¥onlsns-stisietekogeelasenaks 255 538 
Midtwstebss xatekvdbedcascowsndae 270 577 
aoe e tak plans ak cormeesics 285 613 
Dl iaiNaeceweaiekess bedesdee ees 300 649 

Dihith ea Kdeseune onteeewnacmes a 314 682 
ae ee eee 329 717 
ES Ren Se ae 350 751 

naan ie well sina dtnn« eaituaer ade 375 798 
EN iat ha lbmaihcwieig wainahe < wes diioe 392 836 
RS See ee 407 
Recovery per cent................ 98 
Residue pet cent. ....cccsecccoees 8 

| =. eee 48.6 21.3 
Bureau of mines index............ 30.5 60.5 
Viscosity, SUS, 100 F............. — 50.84 
Viscosity, SUS, 210 F............. — 33.08 
Carbon residue, rams, wt.percent... — 0.42 


Olefins plus aromatics, vol. percent. 63.5b 68. 5b 


Aromatics vol. per cent. . 28.6a _- 
Olefins, vol. per cent.............. 34.9a - 
Research octane, clear............ 66.0 

Research octane, 2cc TEL....... os wae 

ES EE ee 0.80 2,84 
pT eee 86.4 


a Silica gel adsorption b Acid adsorption 











TABLE 2. Coke oven gas pores 


No pp Oe mi. 1.97 Iso-Butane 

, aa 1.32 Iso-Butene 

MN ethers eo0c0 ok : 0.40 Butene-1 2.42 CU, 

Hydrogen........... 38.39 ‘N-Butene 

Methane............ 40.51 Butene 

Ethelyene........... 3.28 

Or 5.61 Iso-Petane 
Iso-Pentene | 1.39 Cs 

S| RT er 4.71—C;N-Pentane | 

Propane [{ N-Pentene | 

H2S—SOp............ None Unsaturates 8.2 
Mol. Wt. 15.38 

to 28 API 


35 to 37 per cent coke 
18 to 20 per cent wet gas 


The coke yield closely approximates 
the percentage of Conradson carbon. 
The character of the oven distillate oil 
comprising the total condensate is in- 
dicated in Table 1 where a typical 
analysis is presented. 

The coker gasoline fraction usually 
runs 20 to 25 per cent of the total con- 
densate, but in this case was 25 per 
cent with a gravity of 48.6 API. Coker 
gas oil containing 65 to 70 per cent 
olefins and aromatics can be cleaned 
up with moderate treatment for mix- 
ing with the gas oil feed to cracking 
units. The small quantity of coker gaso- 
line may be re-run with the crude or 
mixed with the gas oil feed to either a 
thermal or catalytic cracker. 

Table 2 will indicate the character 
of the coke oven gas. The hydrogen 
usually runs 35 to 40 per cent and ac- 
cordingly, makes this gas a very desir- 
able product for plant use. 

Table 3 illustrates the chemical fea- 
tures of the coke obtained from a given 
pitch. This coke came from Texas sour 
crude which was unusually low in ash 
materials. It will be noted that this coke 
consists of substantially 98 per cent 
carbon, which is much higher than it 
is possible to obtain from even the best 
coking coals found in this country. 


TABLE 3. 








Coke analysis 


Pitch characteristics cas 
Melting point (R&B).220 F ee 0.08 
Conradson carbon... .37% ee 0.60 
ep 4.43% Sulfur. ocean 

| ae carbon... - «97.80 


+0.) 


TABLE 4. By-product foundry coke prices 
February 1954 quotation from 
Steel Magazine. 








Price per ton 

FOB Ovens 
NN PE Oe Te Ie $24.50 
Terre Haute, Indiana........ cisvanaltetamatae ae 24.05 
Birmingham, Alabama. . ee eee 22.65 
NO eee 26..0 
Indianapolis, NS ts ire : 24.25 
Portsmouth, Ohio................. 24.00 
Kearney, New Jersey............ a 24.00 
Everett, Massachusetts................ 26.00 
Milwaukee, Wisconsin......... re 25.25 
Painsville, Ohio...... ies 25.50 
Erie, Pennsylvania. . ; 25.00 
St. Paul, Minnesota ‘ 23.75 
Detwott, MichIgGR ...........0..cccccee- 25.50 


TABLE 5. Ty — product yields from 
5000 bbl per day pitch. 3.5 per cent 
sulfur — 225 F MP — 35 per 


cent Conradson carbon. 


Metallurgical coke. ; .300 tons/day 
Coker gasoline—46 API.. ae . .630 bbl/day 
Absorption gasoline—70 ‘API. .. .240 bbl/day 
Coker gas oil—22 API...... Cscontenheacan 2170 bbl/day 


ee ares 6,000,000 cu ft/day 





Table 4 is presented to illustrate 
coke values at the principal points of 
production in the Midwest. The prices 
names are for foundry cokes that con- 
tain no more than 94 per cent and 
probably not more than 92 per cent 
carbon. Prices for other industrial 
grades generally run from one two dol- 
lars less per ton. 

Table 5 indicates the yields to be 
anticipated from coking 5000 bbls per 
day of 225 F melting point pitch. In 
the operation of a plant of such capac- 
ity, and assuming the cost of the crude 
oil at $2 per bbl, the coke can be sold 
at $16 per ton and return its crude oil 
equivalent. For example, assume a 25 
API crude at 6.34 bbl per ton, then 
each ton of coke would have to net 
$12.68 to return the cost of 6.34 bbl 
of crude at $2 per bbl. Since the oper- 
ating expenses on such a plant will be 
on the order of $2.50 to $3 per ton of 
coke, it will be seen that the $16 price 
for coke named above will adequately 
return its crude equivalent value, and 
that such a selling price is substantially 
below metallurgical coke prices today. 

The economics of metallurgical coke 
production in any given situation will 
depend on conditions and values pre- 
vailing, but it would seem that since 
high sulfur residuals can now be proc- 
essed to yield a premium quality metal- 
lurgical coke, then a broad and attrac- 
tive market is now open to material 
which has heretofore sold at denressed 
prices. xe 
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Petrochemical Profits From Refinery Cokes’ 


, far. 


E. L. JONES*; F.D. PARKER*; and W. B. STROBEL** 


A profitable way for the refiner to dis- 
pose of fuel oil has been to install a 
coking unit to convert the fuel oil to 
catalytic cracking stock and coke. The 
coking unit serves two purposes: 

1. To increase the value of the prod- 
ucts made from each barrel of 
crude. 

2. To remove the limitation on 
crude runs imposed by unsale- 
able fuel oil. 

Profits to the refinery may be com- 
pounded by additional facilities to con- 
vert the coke into petrochemicals. The 
most versatile petrochemical, acetylene, 
can be made from coke by converting 
it to calcium carbide which yields 
acetylene upon hydrolysis. The sale 
of refinery coke for the manufacture 
of acetylene accomplishes two things: 

1. It assures the refiner of a steady 
market for his coke at a good 
price, which permits increased 
refinery profits for the two rea- 
sons stated previously, and 

2. It permits additional profits from 
petrochemicals from the most 
flexible building block in chem- 
istry — acetylene. 

It would be appropriate to discuss 
“Petrochemical Profits from Refinery 
Coke” in the following four parts: 

1. A discussion of increased re- 

finery profits due to coking. 

2. A description of the acetylene 
process. 

3. The advantage of making acety- 
lene from coke. 

4. Petrochemical products from 
coke. 


Increased Refinery Profits 
From Coking 

Fig. 1 is a typical profit picture for 
a 40,000 bbl per day refinery. The 
crude runs may be limited to 75 per 
cent of capacity by a restricted market 
for fuel oil. Installation of a coking 
unit permits crude runs at 100 per cent 
of capacity, which increases the profits. 
The difference between total income 
and total costs represents profit or loss. 
The break-even point in this case is 


7Presented at Western Petroleum Refiners 
Association, Beaumont, Texas, February 12, 


*Blaw-Knox Company. 
**Continental Oil Company. 


about 55 per cent of full capacity. The 
gross profit before taxes at 75 per cent 
of capacity is $20,000 per day. 

Installation of a coking unit permits 
operation at full refinery capacity, or 
at gross profits of $40,000 per day. 
Profit from the incremental crude ca- 
pacity is $20,000 per day. Of course, 
this analysis assumes that there is an 
adequate market for the extra LPG, 
gasoline, and coke produced. The pe- 
troleum coke market can be assisted by 
converting coke to calcium carbide 
and manufacturing acetylene or other 
chemicals from that. The profit shown 
above is profit from operation of the 
refinery alone and does not include any 
petrochemical profits. 

Another picture perhaps more in 
tune with present times when the object 
may not be to run more crude but to 
increase the value of the refined prod- 
ucts, is presented in Fig. 2. The dotted 
lines represent a profit picture for a 
refinery that has no coking unit and 
which is limited by the fuel oil market 
to 75 per cent of capacity. The profits 
in this situation amount to $10,000 per 


| BREAKEVEN 
POINT 


40 so 
PERCENT OF REFINERY CAPACITY 


day. The break-even point is 61 per 
cent. 

By the installation of a unit to make 
coke, total costs are more but total 
income is also more as the products 
are upgraded in value. At the same 
crude throughput of 75 per cent of 
capacity, profits have been increased 
to $18,000 per day or a profit incre- 
ment of $8,000 per day. The break- 
even point has been lowered to 55 per 
cent of capacity. If greater product 
values and greater crude runs are both 
desired, however, the refinery at 100 
per cent of capacity will yield a profit 
of $40,000 per day or an incremental 
profit of $30,000 per day over the pre- 
vious picture before the coking unit was 
operating. 

From these analyses, it may be 
shown that the refiner can profit greatly 
from a coking unit providing he can be 
assured of a steady market for his coke. 

There are several ways in which a 
refinery may profitably dispose of coke, 
and the chief way, besides fuel, has 
been to sell the coke to the aluminum 
industry for electrodes. A one-step 






80 0 100 


FIG. 1. Typical profit picture for a 40,000 bbl per day refinery with coking, showing 
incremental refinery profits by sale of coke to acetylene plant. 
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FIG. 2. Typical profit picture for a refinery with and without coking. 


process for converting fuel oil as such 
to electrode coke of a specific gravity 
of 2.0 consists of coking the fuel oil 
in a calcining furnace, or broad oven 
where it is calcined on a heated refrac- 
tory slab. A typical block flow diagram 
for this operation is shown in Fig 3. It 
will be noted that coke fines may also 
be charged with fuel oil to produce 
lump coke of metallurgical quality. 
This feature is an additional attraction 
for the refiner who already has a hy- 
draulic coking unit which produces 
roughly 50 per cent of the coke as 
fines, which are not readily useable for 
things other than fuel. The calcining 
step here represented enables the value 
of the coke to be upgraded from $10 
per ton to $25 per ton at present prices. 

It is appropriate to point out at this 
point that the commercially available 
processes all produce coke which may 
be calcined to make coke of electrode 
grade. 

The conventional drum coking unit, 
the contact coking, fluid coking, and 
decarbonizing unit all make coke which 
is higher in volatile matter than can 
be tolerated for electrodes and calcin- 
ing removes this volatile matter. 

Of these several processes, mechan- 
ical decoking and decarbonizing pro- 
vide lump coke which may be calcined 
directly without the careful agglomera- 
tion of fines which are required for 
processes which deliver small particles 
of coke. Furthermore, for special situ- 
ations, the decarbonizing units can be 
operated at conditions that will pro- 
duce reasonably controllable yields and 
properties (volatiles, moisture, etc.) of 
the coke from a given fuel oil. The 
concepts in this paper, however, are ap- 
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plicable to any of these processes that 
the refiner might install, or be con- 
sidering. 

Supplementary processes such as the 
broad oven may be used to provide 
coke of suitable volatile matter or par- 
ticle size for the electrode industry. 
Another outlet exists for raw coke from 
the refinery without special equipment 
for calcining, however. Raw coke of 
suitable size may be charged to an elec- 
tric furnace with lime for the produc- 
tion of calcium carbide which, there- 
upon, changes the coke from an almost 
waste disposal product to a valuable 
petrochemical intermediate as the 
acetylene made from hydrolysis of the 
carbide is a versatile chemical building 
block. The profits shown for a 40,000 
bbl per day refinery apply on a lesser 
scale to a smaller refinery or the figures 
apply to a pool of refineries processing 
an aggregate of 40,000 bbl per day of 
crude. Greater profits are possible if a 
heavier crude may be substituted, since 
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the total cost line is lower and a greater 
coke yield obtained. 


Description of the Acetylene 
Process 


The process to make calcium carbide 
from coke is illustrated on Fig. 4 as a 
block flow diagram. This plant is for 
40,000,000 Ib per year of acetylene, 
and is not necessarily tied to a 40,000 
bbl per day refinery, as a small refinery 
may run a heavy crude to a higher yield 
of coke, or several refiners may pro- 
vide coke for a plant of this size. The 
physical size of the raw coke should 
range from %-in. to 1-in. 

The preferred coking unit to pro- 
vide a maximum of this type of raw 
coke is a drum coker or decarbonizing 
unit with mechanical removal of the 
coke from the drums. 

The block flow diagram illustrates 
the complete process and outlines the 
individual steps required together with 
data on the material balance for a gen- 
eral situation. Coke from the coking 
unit is transported to the plant site in 
railroad cars, stored and screened. On 
the premise that wet coke is produced, 
such coke contains approximately 12 
per cent moisture and is dried in the 
dryer using natural gas fuel to 1 per 
cent moisture. When a decarbonizer 
is installed essentially dry coke can be 
produced directly. The dry coke is 
stored before being mixed with quick- 
lime by automatic weighing devices. 
The mixture of coke and quicklime is 
charged to the carbide furnaces where 
it is converted into calcium carbide, 
which contains impurities consisting of 
quicklime (about 15 per cent), uncon- 
verted carbon, and traces of ferro- 
silicon, nitrogen, sulfur, and _ phos- 
phorous compounds. 

The molten calcium carbide at 
4500 F is tapped from the furnace and 
poured into ingots, which are allowed 
to cool in the atmosphere to about 
600 F. These ingots are then crushed to 
a size suitable for charging to the acety- 
lene generators. The ferrosilicon is re 
moved from the crushed carbide by a 
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FIG. 3. Block flow diagram for electrode coke making. 
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} in thermal acetylene, off-gas and tars 
98% C.CO, 5% C.9) QUICKLIME carsine 9 CeCe COOLING BCeC« Size 
zero) CO ItN 35 170) STORAGE FURNACE INGOTS REDUCTION are produced that must be marketed 
CONTINUOUS 179. | : . : 
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FIG. 4. Block diagram of a typical carbide and acetylene plant. $ : furtl 
The carbide furnace produces an off- prod 





magnetic separator and the carbide is 
stored in steel bins that are purged with 
inert gas. 

Carbide furnaces require approxi- 
mately 2900 kwhr per ton of carbide 
and they also consume preformed elec- 
trodes at the rate of 50 Ib per ton car- 
bide. A transformer is required to re- 
duce electric power to approximately 
170 volts for the carbide furnaces. 
Cooling water is required for the trans- 
former and the clamps of the electrodes 
and the closed tops of the furnaces. In 
the acetylene generator water is added 
to the carbide and raw acetylene is 
taken from the top of the generators 
and a hydrated lime slurry is removed 
from the bottom of the generators. 

The acetylene is purified by removing 
trace components of phosphorous, am- 
monia, arsine, and lime by a sulfuric 
acid wash. Traces of acid and hydrogen 
sulfide are removed by a caustic wash. 
The purified acetylene is then piped to 
the customer. Lime hydrate is con- 
tinuously removed from the bottom of 
the generators as a dilute slurry with a 
calcium hydroxide content of approxi- 
mately 10 per cent. 

Either limestone, purchased lime, or 
recycled lime may be used with the 
coke in the carbide furnace. The kiln 
is fired with natural gas and carbon 
monoxide from the carbide furnaces. 
This carbon monoxide contains col- 
lected fines and volatile matter from 
the carbide furnaces. 


Making Acetylene From Coke 

(1) Acetylene made from calcium 
carbide compares favorably in cost with 
the acetylene made from hydrocarbons. 
Cost of electric power is the major cost 
in making acetylene from carbide. A 
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lower cost of electric power may be 
achieved in some localities where 
power is purchased from a grid by op- 
erating the carbide furnace at 75 per 
cent of capacity during peak periods 
and at 125 per cent of capacity during 
the periods when off-peak power can 
be purchased more cheaply, usually at 
rates of % to 1 mill per kilowatthour 
less than normal rates. 

The cost of making acetylene by ther- 
mal cracking of hydrocarbons has been 
reported in recent literature. Acetylene 
made from calcium carbide using pe- 
troleum coke costs about the same and 
in addition, possesses certain other very 
important advantages. The cost figures 
are relative to any specific installation 
and naturally vary with the location. 
The figures for acetylene from calcium 
carbide, however, are based on a con- 
ventional and commercially proved car- 
bide operations and developments now 
in progress should reduce the cost still 
more. 

(2) In discussing the production of 
acetylene from hydrocarbons, natural 
gas is likely to be the most abundant 
feedstock and, therefore, the cheapest 
hydrocarbon available. A plant produc- 
ing 40,000,000 Ib per year of acetylene 
would require 2000 bbl per day of pro- 
pane, if propane were used as feed. 
Considering the use of refinery prod- 
ucts only, it follows that an acetylene 
plant using propane alone as feedstock 
would need to be located close to a very 
large refinery. Also, the supply of coke 
for feedstock in a Mid-Continent refin- 
ery location is likely to be several times 
the size of the supply of propane. 

(3) Raw coke, furthermore, is not 
likely to be subject to the price escala- 
tion that has occurred and is still occur- 


gas containing carbon monoxide, which 
can be purified to use in certain chemi- 
cal syntheses instead of fuel which was 
shown on the block flow diagram. This 
carbon monoxide can be used, for ex- 
ample, with the hydrogen from the re- 
finery’s catalytic reforming unit to pro- 
vide synthesis gas for a variety of prod- 
ucts, such as high melting point waxes. 
(100 C mp.) 


(7) It is not necessary to convert re- 
finery coke to acetylene, but only to 
calcium carbide. The calcium carbide 
may be sold directly to chemical manu- 
facturers or used for fertilizers, etc. 

(8) Easiest way to ship acetylene is 
in the solid form as calcium carbide. 
This way is also the cheapest except 
for pipe lines that can only be used for 
very short distances. The major source 
of acetylene that is used -for chemical 
manufacture is still carbide shipped by 
rail. By road, for short hauls, carbide 
may be moved in closed hoppers on 
trucks. A central generating plant sup- 
plied by trucks or by railroad cars may 
supply acetylene through a pipeline to 
several chemical plants. There is quite 
a contrast between this mobility for 
acetylene derived from calcium car- 
bide with the acetylene derived from 
natural gas. Plants consuming acetylene 
made from natural gas must be located 
near the acetylene plant. Therefore, a 
refiner contemplating markets for car- 
bide from refinery coke should not limit 
his thinking to the local industries. 


(9) As the acetylene production is 
based on refinery coke as a raw mate- 
rial, in some cases the refinery may be 
able to show an additional profit by 
purchase and processing of a heavier 
crude. 

A brief outline of the chemical pos- 
sibilities follows: 
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FIG. 5. Fuel-power relationships in a system of plants and an electric utility outlet. 


Petrochemical Products From 
Refinery Coke 
Refinery coke converted in the elec- 
tric furnace to calcium carbide may be 
further processed to yield the following . 
products: 


(a) Calcium Cyanamid—a fertilizer 
Calcium carbide is heated with 
nitrogen in an electric furnace. The 
reaction is exothermic and almost 
self-sustaining once it has started. 


CaC, + N, > CaCN, + C. 


(b) Hydrogen Cyanide 
May be derived from calcium cy- 
anamid’ by first preparing sodium 
cyanide in an electric furnace. 
CaCN, -+ C + 2 NaCl — CaCl, 
+ 2 NaCN. 


(c) Magnesium Metal 

By heating magnesium oxide at 
1100C with calcium carbide, metal- 
lic magnesium of high purity (99.99 
per cent) was made during World 
War II. MgO + CaC, — Mg + 
CaO + 2C. The use of magnesium 
has been predicted to grow many 
fold in the next few years. 


(d) Acetylene 
Acetylene is the basic building 
block for a large number of very 
useful chemical products that are 
outlined as follows: 


1. Acrylonitrile for synthetic fibers, 
plastics, rubbers, and soil condi- 
tioners. Hydrogen cyanide is 
added to acetylene to give acrylon- 
itrile. Both hydrogen cyanide and 
acetylene may be obtained from 
calcium carbide which in turn may 
be made from refinery coke. Ace- 
tylene made from carbide is of 
such high purity that it makes 
acrylonitrile which does not re- 
quire the complex purification of 
acrylonitrile made from hydrocar- 
bon-source acetylene. 


2. Vinyl chloride plastics. By the 
addition of hydrochloric acid, 


vinyl chloride may be produced 
from acetylene. Subsequent 
polymerization of the vinyl chlor- 
ide yields a versatile plastic which 
is the workhorse of thermoplas- 
tics. Growth of vinyl chloride pro- 
duction has been phenomenal. 


Acrylic monomer is being made 
directly from carbon monoxide 
and acetylene and an alcohol in 
the Rohm and Haas Company’s 
plant in Deer Park, near Houston. 
Both carbon monoxide and acety- 
lene are available from the carbide 
route. This plant is an example of 
the economic advantages of car- 
bide-derived acetylene over ethy- 
lene since it costs less to make 
acrylic monomer from acetylene. 


Acetylene black may be made by 
partial oxidation of acetylene 
under closely controlled condi- 
tions. The black is sold for a pre- 
mium price for batteries, etc. 
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5. Chlorinated solvents such as tri- 
chlorethylene may be made from 
acetylene. 


6. Acetaldehyde, acetic acid and 
acetic anhydride, widely used 
chemical intermediates, are avail- 
able from acetylene. 


7. Reppe chemistry, a very large seg- 
ment of acetylene chemistry, 
which is mainly unexplored in a 
commercial manner, is the chem- 
istry developed by Dr. Reppe in 
Germany during World War II. 
Manufacture of acrylic monomer 
from carbon monoxide and acety- 
lene is an example of the com- 
mercial use of this Reppe chem- 
istry. Other reactions are of an 
entirely new nature and yield such 
diverse products: as rocket fuels, 
blood plasma substitutes, etc. 


Fig. 5, illustrates some of the petro- 
chemical products that may be made 
from refinery coke, as well as the fuel- 
power relationships between the re- 
finery, the acetylene plant, and adjacent 
petrochemical plant or plants. 


This short dissertation on the value 


. of refinery coke as a petrochemical 


intermediate and the profits available to 
the refiner and an adjacent petrochem- 
ical plant does not include the other 
benefits which accrue to the community 
when public utilities also cooperate. A 
public utility which provides a low in- 
dustrial power rate benefits from the 
extra domestic power used by the fam- 
ilies of people required to operate the 
petrochemical plant or plants, and the 
related service industries (stores, laun- 
dries, etc.). Since acetylene is such a 
versatile petrochemical, the growth of 
the community, the public utility, and 


FIG. 6. Total cost of producing acetylene as affected by income tax rate. 
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the refinery are assured with the use of munity. This type of cooperation has plant. The relative magnitudes of the : 
the additional acetylene by new and been effected in various localities. These investment and the operating costs algo 
different petrochemical plants. For general community benefits, coupled influences the price. The relationship 
every unit of additional industrial with the specific profitability to the re- of these factors are shown in Fig, 6, 
power supplied by an electrical utility finer, underline the present and grow- comparing carbide acetylene with V 
to a petrochemical project of this type, ing importance of petroleum coke as a acetylene derived from hydrocarbons 
it is estimated that a unit of residential valuable petrochemical intermediate. by processes recently reported in the 
and commercial power is also required, One additional point may be made literature. 
at a rate double that of the industrial regarding the relative costs of manufac- The investment required for a plant 
power. Thus the electric utility supply- turing acetylene under the existing tax to manufacture 40,000,000 Ib per year 
ing the power stands to benefit in two laws, and disregarding any proposed of acetylene from calcium carbide 
ways, with the revenue from the in- changes in them. The tax rate very def- made from petroleum coke is about % 
dustrial installation only one-third of initely influences the selling price of the of the investment for a plant to make 
the total. acetylene that must be expected in acetylene from natural gas. The carbide That 
Fig. 5 shows the fuel-power exchange order for the plant to return the in- plant is based on proven plant construc- Rec¢ 
that can be of such benefit to the com- vestment before obsolesence of the tion, whereas, the plant using thermal inst! 
cracking of natural gas is based on proc 
engineering estimates not yet confirmed tem} 
by actual installations. The present othe 
corporate tax picture is such that a A 
smaller investment with higher operat- pro 
ing costs, as is the case of the carbide : 
plant, will pay out faster after taxes os 
than a plant with a larger investment - 
eo and smaller operating expenses, such Une 
al ii as, a plant making acetylene from tive 
Ti natural gas. be 
i! H Fig. 6, shows the effect of tax rates too 
HU upon the relative costs of producing les 
Ut acetylene from natural gas and from aa 
L . carbide made from refinery coke. These pre 
i oH costs are relative and not absolute, as pa 
ny the economic picture varies for each on 
1 i location, but the same utility costs were ’ 
ij used for this comparison. or 
4 4 es : For a return of investment in 4 we 
x Pi PES a | | years, corporations with an income tax 
| ; rate above 50 per cent would find car- m 
FL NT FABRICATES INE | | bide acetylene to have the lower cost, bon 
| i | and the same relation exists for a 3 year Ce 
a An i. AL e return for corporations with a tax rate ti 
N At U RA L G ASO i » : greater than 35 per cent. N 





: 7 N. iD) € H EM | CA ’ =e. 1} . a Conclusion 
te | i Refinery coke may be considered as 

ih a valuable material that may be used as ‘ 

an intermediate for the manufacture of 

FQ IPMENT. ; | valuable petrochemicals. These petro- 
at . chemicals are the types for which mar- 
Hi - as ot kets have been expanding rapidly in 


TEE! PLATE AND S TRUCE | recent years. The refiner, alone or in e 








Sieste) conjunction with chemical companies, 
; ' | can profit from this situation in the 

Est E L—Al#S Of FAB RICATE Briel : manner shown with a proven process 
oe peal 9 ; for acetylene of high purity from the 


large quantities of petroleum coke 
available. 
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No obsolescence for this controller 
when process requirements change! 
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“ That's right! The Foxboro M/53-M/58 porta 
. Recorder-Controller is a “universal”  |§ @ oN fo 9 5" Sy, Gee > 
; C =) 
al instrument, equally adaptable to any 
n process measurement = se op . 1 — | 
d temperature, pressure, liquid level, or \ 
at other. }—_ 5 
4 All it takes is connection to the k---------- = 
. proper measurement transmitter hav- i ~~7-- 

7 ing a 3-15 psi pneumatic signal ... and | ae 
° making the appropriate controller set- 

h tings. Changes such as adding deriva- . 


tive to reset or proportional control can 
be made on the job without special 
tools or realignments. You save need- 


| 
a we 


$ 
g less duplication in capital investment * \ | 
n ... save time and trouble in making — Any M/53-M/58 Control Unit on your \ 
e process revamps ... and get the unsur- panel can be switched to handle ed | 
§ variable in your process ... with only 
" passed performance of M/S8 control a few simple adjustments and use of 
on every application! appropriate primary element and 
. Whether you favor graphic, console, transmitter. 


or conventional mounting, you can cut 
instrument overhead at every stage, 
step-up efficiency in every operation, 
with the Foxboro M/53-M/58 Recorder- 
: Controller. Write for complete informa- 
tion. The Foxboro Company, 647 
Neponset Ave., Foxboro, Mass., U.S.A. 





, OTHER BASIC ECONOMIES 
| ® Simplified Ordering 


—complex specification sheets are 
eliminated. 


® Reduced Stock Inventory 


—only one type recorder-controller 
for all control jobs. 


* Reduced Maintenance 
—fewest parts, rugged design, no 
diaphragms, highest quality 
throughout. 





REG. U.S. PAT. OFF. 
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Mechanical Design Features in Catalytic Cracking 


P 721.33 


Combination of process discoveries with mechanical developments 


effect major .improvements in catalytic cracking 


T HE history of the development of 
catalytic cracking in the petroleum in- 
dustry is packed with examples of the 
achievements obtained through effec- 
tive coordination of both process and 
mechanical development. As new proc- 
essing principles and concepts have 
evolved, new mechanical designs have 
been required, and many very interest- 
ing mechanical problems have been 
encountered and solved. 

Catalytic cracking is, broadly, the 
process of contacting gas oil fractions 
of crude oil with active catalyst under 
suitable conditions so that 50-60 per 
cent of the gas oil charge is converted 
into gasoline in a single pass operation. 
As the cracking reactions take place, a 
carbonaceous deposit is left upon the 
catalyst, which greatly decreases its 
activity. Coke deposit, however, can be 
removed by combustion and the cata- 
lyst activity is thereby restored so that 
the catalyst may be used again in the 
cracking operation. 

The Houdry Process Corporation 
catalytic cracking processes use cata- 
lysts that are in the form of solid 
cylindrical or spherical pellets approxi- 
mately one-eighth of an inch in diam- 
eter. The use of such catalysts in a 
moving bed system was first applied 
to the Houdry catalytic cracking proc- 
ess on a commercial scale in 1943. 
Houdry now licenses a more advanced 
embodiment of the moving bed system 
known as Houdriflow catalytic crack- 
ing. Some of the related process and 
mechanical problems encountered in 
the development of moving bed units, 
and the mechanical features embodied 
in the solution of these problems in 
present Houdriflow designs, are the 
subject matter of this discussion. 


Moving Bed Technique 

The two basic operations required in 
catalytic cracking are the chemical re- 
actions or cracking of the oil charge 
and the combustion of the coke deposit 
on the catalyst. In processes utilizing 
the moving bed technique these two 
operations are carried on continuously 
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in separate sections of the system. The 
catalyst is moved at a controlled rate in 
a steady stream successively through 
the cracking and regeneration sections. 
The regenerated catalyst is returned to 
the reactor. 

The first form of the moving bed 
process employed two separate vessels, 
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FIG. 1. REACTOR-VAPOR 
disengager, type 1. 
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cess since 1952. Upon his graduation 
from the University of Louisville, Ar- 
dern was employed by Tennessee Val- 
ley Authority to do research and devel- 
opment work. In 1942 he joined Houdry 
and more recently has concentrated on 
Houdriforming units for the catalytic 
reforming of petroleum naphthas to 
aromatics and high octane gasoline. 











identified as the reactor and the regen- 
erator, or kiln. Mechanical bucket ele- 
vators were used to raise the catalyst 
from the bottom of one vessel to the 
top of the other vessel. In the latest 
Houdrifilow designs the reactor is super- 
imposed over the kiln and the two are 
built as a common vessel. The catalyst 
is transported from the bottom of the 
kiln to the top of the reactor by a pnev- 
matic lift system. 

An underlying concept of the mov- 
ing bed technique is that the catalyst 
flows downward through the vessels as 
a solid gravitating mass. Both the hy- 
drocarbon charge and the regeneration 
air must be properly engaged or dis- 
tributed into the moving catalyst bed 
and then disengaged or separated from 
the catalyst pellets for removal from 
the reactor-kiln vessel. These opera- 
tions are accomplished preferably with 
minimum disturbance to the flow of 
the solids and with maximum uni- 
formity in distribution of the vapors in 
the catalyst bed. 

A considerable portion of the heat 
produced in burning the catalyst coke 
deposit is carried by the catalyst from 
the kiln to the reactor. Any excess heat, 
however, must be removed from the 
catalyst stream. This is accomplished 
through steam generation cooling coils. 
Again, good design principles require 
that all of the catalyst be uniformly 
cooled, and that this be accomplished 
with minimum disturbance to catalyst 
flow. 

The catalyst mass must progress 
downward at a uniform flow rate over 
the entire area of the vessel so that 
every individual catalyst pellet has es- 
sentially the same _ residence time 
through both reaction and regeneration 
zones. Proper engineering is of particu- 
lar importance in fulfilling this require- 
ment. 

The mechanical features utilized in 
Houdriflow units to accomplish these 
requirements of good moving bed de- 
sign are discussed in the following sec- 
tions. The developments in mechanical 
design are illustrated by comparing 
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OL seLect THE TEMPERATURE... 


the American Temperature Regulator maintains it constantly 
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GAUGES, 


Your convenience is suited by the ease 
with which you can select and maintain 
required temperatures when you use 
American Temperature Regulators. The 
sensitivity and responsiveness built into 
these fine products through long years 
of engineering and manufacturing ex- 
perience combine to-assure accuracy of 
temperature control. 


Day after day, these compact, easy-to- 
install and durable regulators provide 
dollar savings by maintaining tempera- 
ture within required limits. Securely 
housed in indoor plants or withstanding 
the elements in field installations, Amer- 
ican Temperature Regulators serve in- 
dustry dependably wherever tempera- 
ture control means dollar savings. 


Among the many applications where 
American Temperature Regulators are 
giving good account of themselves daily 
are crude oil heaters and treaters and 
other process equipment; hot water tanks 
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and diesel water jackets; feedwater sys- 
tems and air compressor after coolers. 


Installation, temperature adjustment 
and repeat setting are easy. Sizes range 
from %4” to 4”. Protective armor safe- 
guards the capillary tubing and a heavy 
steel cap protects the seamless bellows 
against damage. A safety spring protects 
the bellows from damage caused by 
accidental overheating of the bulb. 


Increase efficiency and cut costs— get 
constant, safe, dependable temperature 
control of oil, water, steam, and other 
media. Put the rugged American Tem- 
perature Regulator to work for you 24 
hours a day. Complete information is 
yours on request. Write for Bulletin 112. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is 
as close as your telephone. Buy conven- 
iently and economically —call on him 
for expert counsel and prompt delivery 
from local stocks. 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN' INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX"’ 
AND ‘LOAD LIFTER' CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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current Houdrifiow with earlier moving 
bed designs. 
Reactor Vapor Disengager 

Oil charge stock is introduced to the 
reactor above the solid bed of flowing 
catalyst in the reaction zone. The hy- 
drocarbon vapors flow concurrently 
with the catalyst through the bed to the 
level of the reactor vapor disengager. 
Here the vapors are separated from the 
catalyst and removed from the reactor 
for transfer to a distillation column 
wherein light hydrocarbon gases, cata- 
lytic gasoline and cracked gas oils are 
fractionated. High molecular weight 
hydrocarbons entrapped in the catalyst 
are also removed through the disen- 
gager by counter-current stripping with 
steam which is introduced below and 
flows upward to the disengager. Oper- 
ating conditions at the disengager are 
about 875-900 F and 6.0 psig. 

In the reactors of earlier moving bed 
design, downwardly flowing hydrocar- 
bon vapors and upwardly flowing strip- 
ping or purge steam are disengaged 
from the catalyst under a group of in- 
verted V-shaped sections, herein identi- 
fied as channels, and are removed from 
the reactor through a hollow rectangu- 
lar beam. This arrangement is shown 
in Fig. 1. Since the quantity of vapors 
that can be disengaged under a single 
level of channels is limited, additional 
capacity may be achieved by superim- 
posed layers of channels connected to 
the main channels by vapor pipes. 

The central beam penetrates and is 
welded to the reactor shell at one end, 
with the opposite end supported on a 
shell bracket. The collecting channels 
are slipped over nipples in the sidewalls 
of the beam and seated on brackets at 
the shell. Allowance is made for minor 
movement due to small differences in 
temperature between the shell and in- 
ternal parts. Although efforts are made 
in design to hold channels tight against 
the beam, working due to expansion 
sometimes creates a clearance sufficient 
for vapors to short cut the usual path 
and flow through the gap between the 
channel and beam. Catalyst fines are 
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FIG. 3. KILN-AIR inlet and catalyst withdrawal section, type 1. 


carried into the beam and are swept 
along with the vapors to the distillation 
tower where they settle out and require 
periodic cleaning. 

Due to the nature of the design, it is 
difficult to obtain a good rigid construc- 
tion. Reactor beds vary from 5 to 20 
ft deep according to the process re- 
quirements and vertical loading on the 
disengager elements ranges between 
about 5 and 14 psi based upon gross 
cross sectional area of the reactor. The 
linear velocity of the catalyst is between 
1.0 and 1.6 ft per minute. Not only the 
vertical loading but a certain degree of 
horizontal thrust is transmitted to the 
channels by the dynamic effect of the 
catalyst. Since the channels have to be 
free to expand they cannot be rigidly 
tied to prevent upsetting and precau- 
tions have to be taken by the installa- 
tion of elaborate expensive guides, 
brackets, etc. 

After several changes in design an 
arrangement was developed, which is 
extremely rigid and does not have any 
of the disadvantages of the earlier de- 
sign. Fig. 2 presents the reactor vapor 
disengager now in use in the newest 
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FIG. 2. REACTOR-VAPOR disengager, type 2. 
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Houdrifiow units. Hydrocarbon vapors 
and purge steam are disengaged from 
the bed under a battery of inverted \- 
shaped channels similar to the earlier 
design. In this arrangement the reactor 
shell is coned out to a diameter at the 
disengager level greater than the bed 
diameter. The lower portion of the re- 
actor bed is contained in an inner skirt 
of the same diameter as the reactor 
shell above. It is welded in at the top of 
the cone and extends to support the 
channel sections. A completely rigid 
construction is achieved by welding the 
channels into the skirt. No expansion 
problem exists since vapors in the outer 
plenum assure uniform temperature for 
the skirt and channels. 

Disengaged vapors flow out both 
ends of the channels and around the 
plenum to the reactor Vapor outlet noz- 
zle. The plenum volume is designed to 
keep the vapors below catalyst carry- 
ing velocity so that catalyst carry-over 
from the reactor into the outlet line is 
eliminated. Additional rows of chan- 
nels supported on vapor pipes above 
the bottom channels can be used for in- 
creased capacity. These rows can be 
rigidly tied together also. 


Kiln Air Distributor 

While concurrent vapor and catalyst 
flow have proved best in reactor oper- 
ation, the opposite is true in kilns. The 
minimum volume requirement for a 
given amount of coke regeneration with 
a specified quantity of air is achieved 
by using countercurrent flow of air and 
catalyst. Therefore good kiln design re- 
quires a scheme for uniformly distribu- 
ting the regeneration air across the en- 
tire area of the catalyst bed by means 
of facilities, which achieve maximum 
uniformity in catalyst flow through the 
vessel. 

The upper portion of Fig. 3 shows a 
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U-BEND PALLET 


Have you tried Wolver- 
ine’s convenient method 
of palletizing either plain or finned U-Bend 
condenser tubes? Here’s the story: Wolverine 
manufactures top-quality condenser tubes 
and uses your prints to arrange them in the 
exact order of installation for your heat 
exchanger units. All you have to do when 
retubing is to feed them directly from the 
expendable box-type pallet into the condenser. 







, ._ PRIME SURFACE 
£32. CONDENSER TUBE 


\ 


Naturally, some condensing 
jobs are most economically 
anilied by Wolverine prime surface tubing. 
To make it easy to pick the right metal for 
the application, Wolverine produces prime 
surface tubing in a wide variety of alloys and 
sizes. For example, you can select from 
copper; Admiralty and inhibited Admiralty; 
cupro nickel 70-30, 80-20, 90-10; aluminum 
brass, red brass 85%; and Muntz metal. 


You'll find the whole story in Wolverine’s condenser 
and heat exchan er booklet. Write for our Condenser 
Book—today! There’s a new technical TRU FIN 
book, too. Write today. WOLVERINE TUBE, Divi- 
sion of Calumet & Hecla, Inc., 1439 Central Avenue, 
Detroit 9, MicHfigan. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


THE STORY OF WOLVERINE 












THE STORY OF WOLVERINE 





ALABAMA. 





FINNED 
CONDENSER TUBE 


N & Wolverine Trufin* gives you 











more BTU’s per foot of con- 
denser tube. Its fins are part of the tube, 
extruded—from the tube wall. They'll stand 
up under the shock of vibration and sudden 
temperature changes. Trufin is available in 
four different end finishes: both ends plain, 
both stripped, both finned, or one stripped 
and the other plain. Wolverine also produces 


prime surface condenser tubes. 


*REGISTERED U.S. PATENT OFFICE 





ONE-SOURCE 
CONVENIENCE 


In addition to the wide 
variety of copper-base alloys 
available, Wolverine produces prime surface 
and finned condenser tube in aluminum and 
electric—welded steel. Wolverine’s Field 
Engineering Service is on tap to give you 
quick answers to problems dealing with 
alloys, corrosion, heat transfer, and so on. 
It all adds up to Tubemanship and conven- 
ience with a capital “C”! 


Wolverine Trufin is available in Canada through 
the Unifin Tube Company, London, Ontario 


DIVISION OF CALUMET & HECLA, INC. 





hice ticaenenecl Manufacturers of Quality-Controlled 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, N. Y. 
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; \ CATALYST BED 
FIG. 4. UPPER zone kiln-air inlet. 











channel and beam type construction of 
kiln air distributor used in the earlier 
moving bed units. It has aspects similar 
to the first reactor vapor disengager de- 
sign of Fig. 1. The catalyst withdrawal 
portion of Fig. 3 will be discussed 
later. 

Referring to Fig. 3 air is piped into 
one end of a centrally located rectangu- 
lar beam. The opposite end is closed. 
The two ends of the beam project 
through and are supported in special 
rectangular nozzles in the kiln shell. 
Air passes from the beam into lateral 
distributing channels which are sup- 
ported on nipples in the beam walls and 
on brackets at the shell. The catalyst 
flows downward through the narrow 
gaps between the channels. Although 


of air would stop the catalyst flow in 


the gaps between the channels. 


While this air distributor design is 
being used satisfactorily there are in- 


herent drawbacks. The beam must be 
free to take considerable expansion 
through the kiln shell, since the beam 
may operate at 1000 F while the kiln 
shell is at less than 200 F. The rec- 
tangular cross section makes expan- 
sion joint design quite difficult and air 
leakage has been a problem. 

As in the similar reactor design the 
contraction of catalyst flow area under 
a 15-ft bed into a number of parallel 
long narrow gaps results in consider- 
able vertical and horizontal thrusts. 
Provisions against channel overturning 
are complex since rigid supporting of 


channels is impractical because of the 


necessary expansion allowance. The 
center beam with a flat top results in 
an area of catalyst stagnation which is 
undesirable. Variations in air velocity 
along the beam and across the chan- 
nels and an indeterminant amount of 
catalyst plugging in the channel louvres 
creates some uncertainty about the uni- 
formity of air distribution over the 
cross section of the kiln. 











the air pipes without disturbing the 
catalyst bed. 

Each catalyst pipe is topped with q 
conical grating cap to prevent spalled 
pieces of insulation or any other debris 
from plugging the pipes. Each air Pipe 
is covered with a cap having a number 
of circular louvres. Both of these Caps 
are designed to be assembled from a 
few small castings so that their cop. 
struction is cheap and simple. 

The dished head gives one of the 
strongest types of construction possible, 
Due to its shape it naturally takes care 
of expansion differences resulting from 
the wide range of temperatures existing 
at this level. Temperatures vary from 
1050 to 115C F for catalyst flowing 
through the pipes and from 200 to 1000 
F for the air. The kiln shell is approxi- 
mately 200 F. 

Both excellent air distribution in the 
catalyst bed and very uniform catalyst 
flow patterns are being achieved with 
this design, and low maintenance costs 
and long service are being experienced, 
Coupled with these performance advan- 
tages is the fact that the dished head 
design costs only about 65 per cent of 
the cost of the beam and channel con- 
















































































































































































kiln internal insulation has generally A decided improvement in kiln air struction. Fig. 
given very little trouble, it appeared to distributor design employed in the ’ ; sign 
be good insurance to provide a grating latest Houdriflow units is shown in Fig. Kiln Cooling Coils hori 
above the channels so that small spalled 4. Catalyst is passed through the air Since the cracking reactions are en- Adj 
pieces of insulation would not plug the engaging section by means of a num- dothermic, heat must be supplied to nect 
catalyst path. Several longitudinal ber of pipes equally spaced in concen- the reactor. On the other hand, the tern 
louvres are provided in the sloping tric circles in a dished head. Air pipes combustion of coke liberates a con- stra 
faces of the channels to allow air flow are located in the same circles alter- siderable amount of heat which must ins! 
into the bed. This provision is necessary nating with the catalyst pipes. An ade- be removed from the kiln. A large pro- tern 
since the reduction in catalyst flow quate plenum is provided between the portion of the heat of combustion is reat 
area at the channels is so much that head and the catalyst bed below so that carried from the kiln by the catalyst that 
the upward flow of the total quantity air can flow from the inlet nozzle to all which, in turn, supplies a portion of the a I 
reactor heat requirements. Sometimes _ 
it is possible to achieve a heat balanced aro 
design in which the portion of the heat coc 
rT rm of combustion removed from the kiln ac 
——}-++ +>. | . by the catalyst is equal to the heat re- fro 
—=_ |§ —————~ quirement in the reactor. Heat bal- wa 
S| Fo = ——3- anced design, however, results in ity 
| | > ——— Se limitations on operating flexibility since the 
| == : —— changes in processing variables such as IS ¢ 
{= —— ——————3- charge stock composition, oil charge In 
i ~ = rate, or cracking conversion level up- Ser 
7 ——————"S eo set the heat balance. Operating fiexi- ho 
——S = ST a bility can be achieved by incorporating tiv 
- ae ' facilities for cooling the catalyst. “4 pa 
thermore, use of cooling coils provides 
ae pty oar _f KILN SHELL added protection against overheating ws 
l ihr the catalyst during combustion. For 
— "FN these reasons, Houdriflow kilns are co 
AN COOLING COILS SUPPORT BEAMS equipped with catalyst cooling coils. fe 
“LLNS ap ae. 2 In kilns designed to burn 2000 lb a 
oo EE  — Ht coke per hour or more, the carbon 1s : 
X_ A ua burned off the catalyst in two or three th 
Ga ee ee —3— steps since complete burning in a single tk 
Pe Se peer — 4 3— zone would cause overheating of the - 
iim catalyst with resultant loss in activity. , 
| a WAN SLEEVES | oe es The catalyst cooling coils are installed d 
Na between the burning zones. Two types i, 
pint of cooling coils have been used, both . 
of which have given excellent service. . 
FIG. 5. KILN-SHELL piercing cooling coils, type 1. The shell piercing type is shown 10 
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' Fig. 5 in plan and elevation. This de- put in service first, with second, third _and rest on shell brackets. Light weight 
sign consists of a group of continuous and lower rows placed in operation as short support beams are stacked be- 
horizontal coils, usually four or more. required. Thus the upper coils, which tween the main beams to carry the 
en- Adjacent horizontal runs are con- carry the load of catalyst and are ex- _— coils. The return bends rest on shell 
to nected with welded return bends in ex- posed to the highest catalyst tempera- = brackets. The design is arranged so 
the ternal pressure-tight header boxes. The tures, have water circulating at all that large sections of coil can be shop 
on- straight lengths of pipe are supported times so that the tubing is kept below _ fabricated and only jumpovers around 
ust in sleeves through the kiln shell and in- scaling temperatures. Coils not in serv- the main beams need be welded inside 
ro- ternal insulation and by vertical beams ice are exposed only to the cooled the kiln. 
1 is reaching across the kiln and spaced so __ catalyst. The choice between the two coil de- 
lyst that stresses in the piping are kept at A second coil design, identified as _ signs is subject to the preference of the 
the a low level. shell contained cooling coils, is shown __ refiner. The shell piercing type is some- 
nes The catalyst passes downward in Fig. 6 in plan and two elevation what more expensive in capital cost 
sed around the outside of the coils. The views. All of the process advantages of due to the shell openings and the large 
eat cooling is accomplished with water in the first coil design are included in this pressurized header boxes. It does allow 
iln a closed circuit. A pump takes suction | arrangement. There are important me- _ for easy replacement of a single run of 
re- from a steam drum and circulates the chanical differences, however. pipe in case a rupture occurs. The shell 
al- water through the coils at a high veloc- The entire length of each coil, in- contained design requires considerable 
in ity. Effluent from the coils returns to cluding return bends, is contained in- handling to get to a leaking pipe, par- 
ce the drum, where steam flashes off and side the kiln shell. Main beams tra- ticularly if it is in a lower level. Actual- 
as is delivered to the refinery steam main. verse the kiln parallel to the coil piping ly the performance record for both de- 
ge In other words, the design consists es- 
Ip- sentially of a water tube boiler, utilizing 
xi- hot catalyst as the fuel. A dual objec- AIR DISTRIBUTING AIR INLET 
ng lla achieved, first, the catalyst is ANN BEAM 
Ir- cooled to desired operating tempera- ; an 
les ture and second, a valuable supply of [, Zijéis y 
ng steam is provided. Flash drum pres- ama i! Mo. A Hokees 
or sures vary from 150 to 600 psig ac- me ee Lu, CATALYST 
re cording to the requirements of the dif- = HOLES IN FLOW PLATE Z73—~ BED _ 

ferent refineries. RN A FF} 
lb One very important feature of this : QOOKO 4, S 
is cooling coil design is that each coil is OK Y 
ee a single continuous series of pipes . 
le thereby providing equal cooling over sit 
he the entire cross section of the kiln. The Tv aN 
y coils are externally manifolded with in- YY | | 
ad dividual inlet and outlet valves. Irre- CATALYST ANNULI-Smiiiiiii 
es spective of the number of coils in serv- ) aE EER 
th ice all the catalyst receives equal 
e cooling. FIG. 7. KILN-AIR inlet and catalyst withdrawal section, type 2. 
in In operation the top row is always 
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Overall View of UOP Platformer 
at Pana Refining Company 








stformer Helps Pana 
achieve High Quality Goal 


By R. H. Carroll, Manager 
Pana Refining Company 


Division of 
Illinois Farm Supply Company 


Tue 650 B/SD UOP Platforming 
“nit which went on stream at our 
Hefnery last October has enabled 
to achieve a long-sought goal — 
that of making the 
2 best motor fuel 
known to the pe- 
_ troleum refining 

_ industry. 


Currently, our 
_ Platformer is con- 
sistently produc- 
ing a stabilized 
f Platformate hav- 
‘ing an octane 
number of 94 F-1 
leaded. It is the 
first Platformer in 
commercial operation in the state of 
Illinois to be devoted exclusively to 
the production of motor fuel. 


R. H. Carroll 


Our refinery is owned by the IIli- 
nis Farm Supply Company, and 
serves as one of the sources of sup- 
ply of petroleum products distrib- 
uted by the Illinois Farm Supply 
Company to its member company 
county service companies. These 
county organizations in turn distrib- 
ute gasolines, greases, lubricants, 
burner oils, and Diesel fuels to IIli- 
nois farmers. 


Products Supply Supplemented 


Illinois Farm Supply purchased 
Pana Refining Company in the 
spring of 1948 in order to supple- 
ment its supply of petroleum prod- 
ucts to its members. The refinery 
has been gradually modernized, with 
_the installation of the UOP Plat- 
forming unit being the latest step. 
In addition to a UOP crude unit, 
we also have a UOP catalytic poly- 
Merization plant, and the entire 


tefinery is under a UOP service . 


agreement. 


The Platformer is unique in that 
ithas no feed preparation unit. The 
charge, which is essentially 225° to 
400° F. boiling range naphtha, is 
removed from the UOP crude unit 
fractionator as a sidecut and goes 
directly to a charge surge drum. 
The end point and the over-all 
boiling range of the charge material 
controlled by regulating the with- 
drawal rate of the naphtha and the 
end point of the lighter fraction 
produced from this tower. 


The naphtha charge, together with 
the hydrogen recycle stream, enters 


the effluent heat exchanger before 
passing through the three-coil verti- 
cal heater and the three reactors. 


The effluent from the reactor is 
split into two streams. One stream 
is used to supply heat to the stabi- 
lizer reboiler, then it unites with 
the other stream, and the combined 
stream passes through the heat ex- 
changer, reactor products cooler and 
then to the products separator. 
Platformate is pressured out of the 
separator into the stabilizing col- 
umn, where it is stabilized and sent 
to blending tanks. 


Performs Two-Fold Duty 


The reactor products separator 
performs a two-fold duty: (1) Of 
separating hydrogen, and (2) Of 
furnishing a suction tank for the 
hydrogen gas compressor, which 
takes suction on the dry side of 
the separator, then discharges the 
hydrogen back through the heaters 
with the naphtha charge. Excess 
hydrogen from the separator is used 
as fuel gas in the charge heater. 


We were able to eliminate a feed 
preparation unit for the Platformer 
because investigation showed that the 
crude unit fractionator had the de- 
gree of fractionation necessary for 
preparation of feed stock without re- 
running. The refinery at one time 
produced naphtha for a paint manu- 
facturer that was essentially in the 
300° to 400° F. boiling range, so we 
were reasonably certain that the 
crude fractionator could handle the 
type of naphtha sidecut for the Plat- 
forming unit. 


By making minor revisions in the 
crude unit fractionator, we were 
able to effect considerable savings 
not only in the initial investment 
of the Platformer, but in operating 
costs as well. 


Universal Oil Products Company 
engineers did the process design for 
the Platformer, while Procon Incor- 
porated handled the mechanical 
design and drafting, purchasing and 
construction. 


We are more than satisfied with 
the results obtained from our Plat- 
forming unit. It has enabled us to 
make the best quality balanced 
product at a reasonable investment 
in equipment, and is assuring IIli- 
nois Farm Supply Company’s mem- 
ber companies of a constant supply 
of superior motor fuel. 


(ADVERTISEMENT) 
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signs is so good that no fair indication 
of differential maintenance require- 
ments has been obtained. 


Kiln Withdrawal Section 

The provisions for withdrawing 
catalyst from the bottom of the kiln 
comprise one of the most important 
parts of the Houdriflow unit. The im- 
portance of uniform catalyst flow 
through the reactor and kiln has been 
emphasized above. Nonuniform coke 
laydown in the reactor and unequal 
burning rates in the kiln can result from 
poor flow at the withdrawal section of 
the kiln. 

The catalyst withdrawal used in 
older moving bed units and in the first 
of the Houdriflow kilns is shown in the 
lower part of Fig. 3. Four horizontal 
flow plates are situated at suitable verti- 
cal spacing. The bottom plate has a 
single circle of holes. The second plate 
up has two concentric circles of holes. 
The third plate has four circles and the 
top plate eight circles. The holes in the 
circles are closely spaced so that in 
effect each circle of holes approximates 
an annular opening in the flow plate. 
Thus the total catalyst flow in the kiln 
is first collected into eight streams, then 
in four, then two, and finally one an- 
nular stream which flows evenly to 
the outlet nozzle. 

The flow plates are supported one 
above the other by posts. These in turn 


are supported by the bottom cone 
which carries the dead load back into 
the kiln shell. Since considerable ex- 
pansion allowance is necessary between 
the flow plates at 1100 F and the kiln 
shell at 200 F the plates can only be 
fastened with guide bolts. After a num- 
ber of cycles of heating up and cooling 
down the plates may slide out of place 
so that the circles of holes are not 
properly aligned one to another and 
poor catalyst flow patterns may result. 
A second design developed to give 
a more dependable method of catalyst 
collection is shown in Fig. 7. This ar- 
rangement is in use under the same 
beam and channel air distributor as 
was shown in Fig. 3. Catalyst feeds 
through concentric cones which in turn 
discharge through carefully spaced an- 
nuli. The percentage distribution of the 
area of the outlet nozzle between the 
several annuli is made equal to the per- 
centage distribution of the kiln area 
carried in each cone thus assuring uni- 
form flow velocity above the flow plate. 
The concentric pipes are not nearly 
as sensitive to expansion differences as 
the stacked flow plate design, and con- 
siderable tolerance is permissible in 
situating the single plate. Therefore, 
this design definitely assures better 
catalyst flow patterns. Likewise it saves 
considerable vertical height over the 
multiple flow plate design. 
With the development of the new 

















FIG. 8. KILN-AIR inlet and Catalyst 
withdrawal section, type 3. 





Houdriflow air inlet system shown jn 
Fig. 4, a natural combination of that 
design with the principles of the con- 
centric annuli drawoff was available. 
Fig. 8 shows how the flow in each of 
the catalyst pipes through the dished 
head is directed into the group of 
cones. A small hemispherical head is 
used to position the discharge ends of 
the catalyst pipes. 

This latest design reduced further 
the vertical height. Also, since catalyst 
may be flowing at temperatures up to 
1100 F, alloy construction is usually 
employed, and this design reduces the 
material requirement and consequently 
the initial cost. eet 
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Continuous Propane 
Dryness Tester 


W. L. COVINGTON and 
W. A. ALLEXSONT 


Purpose: To be able to tell at a 
glance, on a continuous basis, if liquid 
propane passing through a line will 
meet dryness specifications. 

Description: The continuous propane 
dryness tester is installed in a manner 
that will allow a small side stream of 
the liquid propane from the rundown 
line to storage to be directed through 
the continuous dryness tester. This test- 
er consists of two essential parts: One 
part includes the small vaporizing cham- 
ber which has a controlled liquid level 
and temperature which allows the pro- 
pane liquid and vapor to reach equilib- 
rium at a temperature of 40 F. The sec- 
ond part is a modification of the conven- 
tional cobalt bromide propane dryness 
tester in which the bath is maintained 
at a constant uniform temperature (30- 
32 F) by use of a coil through which 
liquid propane is expanded and by use 
of an open air line extending to the 
bottom of the bath. A pressure controll- 
ing regulator is used to maintain the 50 
lb pressure required by the conventional 
cobalt tester which is immersed in the 
automatically controlled bath. A solw 
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tion of anti-freeze is used in place of 
water in the bath. 

As the continuous tester is in opera- 
tion the liquid propane enters the vapor- 
izing chamber, where the temperature 
is automatically controlled at 40 F, 
vaporizes, and the vapors pass through 
the regulator to the cooling coil, con- 
tact the cobaltus bromide indicator and 








exhaust through the orifice to atmos- 
phere. 

If the cobaltous bromide indicator re- 
mains green or blue the propane is sal 
to meet dryness specifications. 





*Class B, first prize at NGAA—Permian 
Basin regional meeting. 

+Chemist and assistant superintendent, Shell 
Oil Company, Notrees, Texas. 
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Analytical Methods 





Analysis of Hydrocarbons via Infrared 


Spectrophotometric Instruments’ 


Utilization of the principles of spectrophotometry is based 
on the presence of proper standards for all variables 


Pita 


R. PAT CONNOR* and W. M. WARD* 


ALTHOUGH the infrared spectra of 
chemical compounds were being in- 
vestigated at the turn of the century 
the commercial use of this analytical 
method did not become widespread 
until the early part of World War II. 
The advance of infrared spectroscopy 
as applied to the petroleum industry 
can be attributed to three main factors. 
Chronologically, the first of these was 
the theoretical development in the field 
of quantum mechanics. By 1926 infra- 
red spectroscopists had come to the 
realization that a vast quantity of fun- 


damental information was available to ° 


them for the study of molecular struc- 
ture. When the work of these people 
became better known, those who were 
more industrially minded suspected 
that herein lay a potent analytical tool. 
At this*time, however, many difficulties 
still existed; and this brings us to our 
second stimulating factor. 

In the old days of infrared spectro- 
scopy obtaining data was slow and 
laborious and in some ways was not 
very accurate. Relative to present day 
instruments the system-time constant 
was quite slow, requiring d-c opera- 
tion, which is subject to zero drift. It 
was necessary to use sensitive galva- 
nometers to indicate the small signals, 
and thus the problem of noise due to 
vibration became important. This led 
to the installment of equipment in base- 
ments on massive piers and practically 
necessitated night operation so that 
there would be a minimum of vibration 
sources. It was not until suitable com- 
ponents had been developed that this 
situation was rectified. Perhaps the 
most important such development con- 
cerned the detectors. When low thermal 
mass thermocouples and bolometers 
came into existence the chopped-beam 
systems used in present day instruments 
became feasible and thus allowed fast 
scanning techniques and elimination of 


—— 


*Beckman Fullerton, 
California. 


+Presented at NGAA district meeting, Fort 
Worth, Texas, September, 1953. 


C-40 


Instruments,  Inc., 


errors due to zero drift. Despite the 
great advances in this field present-day 
detectors are still quite expensive and 
somewhat perishable. This is only one 
instance indicating the need for con- 
tinued research. Recent successes in the 
use of detectors of short wavelength 
radiation such as the lead sulfide cell 
have opened a completely new field of 
application. Before infrared spectro- 
photometers could be produced com- 
mercially in ‘relatively large numbers 
there had to be a source of infrared 
transparent material for use as prisms, 
lenses and cell windows. This need was 
filled by the successes of a few com- 
panies in the art of artificially-growing 
rock salt crystals. Continued advance 
is being made in this field as evidenced 
by the availability of newer types of salt 
crystals which enable one to work in 
the longer wavelengths. The problem of 
protecting these salt crystals from the 
action of atmospheric water vapor has 
been met by developing transparent 
coatings, by proper desiccation of in- 
struments, and, in some cases, by evac- 
uation of the instrument. 

A great deal of credit should also be 
given to manufacturers of electronic 
tubes. The advent of sub-miniature 
tubes and tubes of low-noise character- 
istics at the frequencies encountered 
opens many new possibilities in the at- 
tendant circuitry. Producers of transis- 
tors are now giving us hopes that in 
the near future we can expect very 
cheap and stable semi-conductor ele- 
ments. It is quite feasible that transis- 
tors will replace a large number of the 
vacuum tubes necessary in infrared 
amplifiers. Attendant savings on bulki- 
ness and weight should be enormous. 

Third and possibly the most decisive 
factor was the stimulus given to infra- 
red spectrophotometry by the needs 
created by World War II and in partic- 
ular by the needs occurring in the 
petroleum industry. These involved 
primarily the control of butadiene 
production as needed for synthetic 
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rubber production and also the con- 
trol of refinery units producing light 
hydrocarbons necessary in the output 
of aviation gasoline. Thus it is no 
surprise that the first industrial infra- 
red spectrophotometer was designed 
by the Shell Development Company in 
Emeryville,t California and_ subse- 
quently produced by National Tech- 
nical Laboratories, now Beckman Ih- 
struments, Inc. This instrument was de- 
signed almost exclusively as a means 
for control in production and met the 
needs quite adequately. At this time 
a few of the larger universities were 
equipped with home-made instruments 
and the number of such instruments in 
industrial laboratories could probably 
be counted on the fingers of one hand. 
Only a very small percentage of these 
existing instruments were equipped 
with fast responding detection systems. 
Since this beginning many more infra- 
red spectrophotometers have been de- 
signed and are commercially available. 
Some of the more elaborate ones are 
for research work primarily so that now 


, it is possible to invest quite a large sum 


in infrared instrumentation. 
Infrared spectrophotometry is cur- 
rently applied to the investigation of 
almost any organic molecule regardless 
of the size, composition, or weight. The 
underlying principle of spectropho- 
tometry involving absorption of radi- 
ation by virtue of molecular rotations 
and vibrations has at times indicated 
specific jobs for infrared spectroscopy. 
As an example it has been shown that 
any particular small molecular group 
attached to an organic molecule will 
exhibit a particular vibration frequency 
which is virtually independent of the 
composition of the remainder of the 
molecule.? This phenomenon is usually 
independent of the physical state of the 
sample since it may be a gas, liquid 
or a solid. In this way research into the 
structure of molecules and hence qual- 
itative analyses and identification is 
easily accomplished in a matter of min- 
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utes. Other structural features such as 
the existence and location of double 
bonds, identification of isomers and the 
verification of class materials are per- 
mitted rapidly and easily. 

The foregoing statements all imply 
that the spectroscopist has available to 
him the spectra of pure compounds 
which he expects to find in his sample. 
The program of infrared spectra dis- 
tribution as carried out by the Ameri- 
can Petroleum Institute Research Pro- 
ject 44 has been a valuable aid in this 
work. As the petroleum industry is be- 
coming increasingly more interested in 
non-hydrocarbon types of organic 
molecules other libraries of infrared 
spectra such as that distributed by the 
National Research Council have been 
quite helpful. 

A word might be said about the use- 
fulness of such libraries of spectra. We 
are well aware of the fact that infrared 
spectrophotometry has _ limitations 
as would be expected in any analytical 


.method. As an example, spectroscopists 


in a petroleum laboratory might wish 
to learn more about the composition 
of high boiling point lube oils and to 
be more specific we might say that this 
lube oil fraction is composed primarily 
of straight chain paraffins. Infrared 
spectra of such compounds are quite 
similar especially when two of them 
are separated by only one carbon atom. 
The difference in wavelength position 
for a charactertistic absorption occur- 
ring in the spectra of such similar com- 
pounds might be in the limits of instru- 
ment to instrument reproducibility. 
Usefulness of a library of spectra de- 
pends on how well instrument condi- 
tions can be matched to those used in 
obtaining the original spectrum. Man- 
ufacturers of infrared spectropho- 
tometers have been working on this 
problem of reproducibility between in- 
struments continuously and have made 
great strides; however, there is still 
room for improvement and we hope 
that in the near future limiting cases 
like that just described can be handled 
more easily. As to the reliability of such 
libraries of spectra the distributors in 
most cases have made a sincere effort 
to include only the best data. This is 
particularly true in the case of A.P.I. 
Research Project 44, where spectra 
have been selected for quality. 

Besides the problem of instrument 
reliability, a library of spectrograms is 
no better than the purity of the com- 
pounds used in obtaining the spectra. 
Thus we should not overlook the efforts 
of such A.P.I. projects as. 6, 42, and, 
more recently, 48, in the preparation of 
pure compounds. Nor should we neg- 
lect to mention the excellent results ob- 
tained along this line by chemical 
manufacturers and other sources. 

As a further example in the use of 


infrared spectroscopy for the identifi- 
cation of hydrocarbons a recent U 5S. 
Ratent® was issued describing the 
classification of crude oils to such an 
extent that individual pools in the same 
area coulg be differentiated. The proc- 
ess used was completely empirical as 
no effort was made to identify individ- 
ual absorption bands with any constitu- 
ents or type of constituents. The proc- 
ess depended solely on the correlation 
between the spectra and the origin of 
the crude. This presents evident advan- 
tages in determining location of new 
wells for most efficient tapping of pools. 

Very similar investigations have been 
made on lubricating oils, where the 
infrared absorptions have been directly 
correlated with lubricating properties 
as determined in actual engine tests. 
No intermediate step of determining 
chemical composition was performed. 

Another example of a problem of a 
geophysical nature was the one recently 
reported by Hunt and Turner‘ in the 
analysis of mineral constituents of sedi- 
mentary rocks for use in petroleum 
exploration research. Recent advances 
in the sample preparation of solids will 
make this and similar types of analyses 
more popular. Such methods have also 
been used in the investigation of 
catalysts. 

The previously discussed qualitative 
investigations are probably quite im- 
portant to the research laboratory but 
not so useful in a refinery. In the pro- 
duction side of the petroleum industry 
quantitative analysis is by far the most 
important of the infrared spectrophoto- 
metric techniques. Most industrial 
plants are designed around control of 
material of reasonably constant com- 
position. In our case this processing re- 
quires closely controlled conditions of 
influx of crude and perhaps catalysts as 
well as environmental conditions such 
as pressure and temperature. It is only 
by taking advantage of every analyti- 
cal method available in establishing 
an analytical program that it is possible 
to achieve long term product uniform- 
ity. In this field there are many good 
applications for other methods of anal- 
ysis involving one or more of the other 
molecular properties. In fact no single 
instrumental method can stand alone 
if for no other reason than for veri- 
fication and confirmation. 

The correct approach to the selection 
of an instrumental method for a par- 


ticular analysis problem must be evalu- . 


ited carefully by the individual analyst 
on the basis of the specific features of 
the instruments and the proposed in- 
strumental method. We have pointed 
out that qualitative analysis and struc- 
tural investigations require high pre- 
cision in the location of specific wave- 
length absorption peaks. Slight dis- 
placements may result in gross error in 
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the interpretation of data which may 
have extreme value. In research studies 
of this kind such factors in infrared in- 
struments as resolution, wavelength 
precision and reproducibility are para- 
mount to the instrumentation selection. 
Realizing this it is easy for a person 
interested in the best results possible 
to misinterpret the value of each par- 
ticular feature of the routine quantita- 
tive analytical problems. 

When selecting instrumentation for 
routine analysis one will realize that 
where a specific type of material is 
being encountered regularly and this 
material has been studied under the 
most ideal research conditions a num- 
ber of instrumental features can be 
sacrificed and yet achieve the same re- 
sults. The choice will result in saving 
considerably on the cost of initial in- 
strumentation as well as maintenance 
of this equipment. It was with this fact 
in mind that the Model IR-2 was origin- 
ally developed after succesful produc- 
tion of the IR-1 for routine industrial 
analysis. 

Fig. 1, is a schematic optical path of 
the IR-2 Spectrophotometer. The radia- 
tion from the nernst glower A, passes 
through a ten cycle per second chopper 
B, into an auxiliary gas cell bounded 
by the window C, and the negative lens 
E, and which includes the spherical 
mirror D. The lens E collimates the 
radiation through the filter slide posi- 
tion F and the liquid cell compartment 
G. The lens H forms an image of the 
source on the entrance slit K, of the 
monochromator. The position at I is 
occupied by a pair of ten centimeter gas 
cells which can be placed alternately in 
the beam. J is a field lens that allows 
more efficient use of the radiation in 
the monochromator. The spherical mir- 
ror L collimates the beam for passage 
through the prism M to the Littrow 
mirror N. The returning radiation is 
focussed by the mirror on the exit 
slit which lies directly below the en- 
trance slit K. After emerging from the 
monochromator, the radiation is di- 
rected by the plane mirror O and the 
spherical mirror P onto the thermo- 
couple at Q. R is a photocell which re- 
ceives light from the glower through an 
adjustable light gate S. The signal from 
the photocell is used to regulate the in- 
tensity of the source. At the position 
T is located the turret mechanism 
which will be discussed later. 

A presentation here of some of the 
considerations developed in this field 
will be of interest. Many organic ma- 
terials such as aromatics and unsatu- 
rated hydrocarbons show excellent ab- 
sorption spectra in the ultraviolet re- 
gion. The spectrum in this region, how- 
ever, is generally accompanied by some 
duplication in the infrared region, while" 
many hydrocarbons showing absorp- 
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FIG. 1. Schematic optical path of the IR-2 Spectrophotometer. 
A, Nernst Glower; B, ten-cycle-per-second chopper; C, window, 
bounding auxiliary gas cell; E, negative lens; D, spherical mir- 
ror; F, filter slide (position); G, liquid cell compartment; H, lens, 








AP} 


Wo = 





qd 


























fogaawcre. 
oS SO Se ie 





si 


forming image of source on K, entrance slit for monochro- 
mator. Position I, two ten-centimeter gas cells; J, field lens; 
L, spherical mirror collimating beam through prism, M, to 
Littrow mirror, N, for other items see text. 








tion in the infrared have a very poorly 
characterized ultraviolet pattern. The 
choice therefore for simplification is to 
analyze for all of these in the infrared 
where possible thus reducing the initial 
investment in instrumentation. The 
choice between infrared instruments is 
quite another problem. In the control 
laboratory of a refinery, for example, 
it seems logical that one should desire 
an instrument with these features. 

1. It should be ruggedly built and 
require a minimum of mainten- 
ance. 

2. It should be capable of operation 
by unskilled personnel. 

3. It should have reproducibility of 
its controls compatible with the 
most exacting analysis to be 
made. 

4. It should permit easy and rapid 
observations. 


5. It should give the correct results. 
These five requirements connote special 
features which might better be clarified. 
We can subdivide ruggedness and ease 
of maintenance into features such as 
the proper protection of the salt optics 
against atmospheric water vapor, and 





FIG. 2. IR-2 Monochromator, with outer case removed; tur- 


ret mechanism at right. 
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attendant electronic equipment that is 
not always breaking down. Operation 
by unskilled personnel implies that a 
person of average intelligence but com- 
pletely unfamiliar with infrared spec- 
troscopy could operate the equipment 
satisfactorily after a reasonable indoc- 
trination period. Thus the instrument 
should be designed so that it is pro- 
tected from the operator and the oper- 
ator is protected from the instrument. 
Since the petroleum industry is one of 
our best customers and since this has 
been realized by all spectrophotometer 
designers, there is probably no infrared 
instrument on the market incapable of 
the necessary reproducibility of me- 
chanical controls when they are in good 
working order. 

Concerning the ease and rapidity 
with which observations can be made, 
we might cite the example of an analyst 
who operates a spectrophotometer with 
which he feels he must scan over an 
absorption peak and read the trans- 


mittance from the trace obtained on 
a recording potentiometer. The de- 
signers of the Beckman IR-2 had this 
in mind when they included a turret 
mechanism which would return the 
wavelength drive to a given position 
with the turn of a knob and with a 
mechanical stability which would ob- 
viate uncertainty. A null balance meter 
then gives a direct and rapid measure 
of either transmittance or absorbance. 

The IR-2 monochromator with the 
outer case removed is shown in Figure 
2. The turret mechanism is on the 
right. 

Perhaps the fifth and most important 
feature is obtained as a result of the 
others in conjunction with such de- 
tailed requirements as electronic and 
thermal stability, controlled source 
power output, low scattered light, 
etc. Figure 3 shows the extent of 
the stray light under various condi- 
tions. It can be seen that with the ro- 
tating glass shutter as used in the IR-2, 
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tions, in the IR-2 with the rotating glass shutter, maximum 


false energy is less than two per cent. 


JHE PETROLEUM ENGINEER, Reference Annual, 1954 





ATTAPULGUS Fullers Earth 





lens; 
L, to 


| on 
de- 
this 
Irret 
the 
ition 
th a e 2 6 

ob ... reliable sorptive minerals for 
eter 
rs petroleum and chemical processing 
th 
he 
the WANT TO PURIFY BY ADSORPTION? 


tant There’s an Attapulgus or Porocel adsorbent to fit your process technique for 
the removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
de- rates from process liquids or gases. Materials treated in principal applications 
and are: motor oils and other lubricating, specialty, and technical oils; petrola- 
“ tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 


ht, 
en heating oils; chemicals and petrochemicals. 


ndi- 
ro- 
R-2, 











HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Our sorptive minerals are recognized standards in desulfurization, reforming 
and isomerization systems—catalytic removal of unsaturates—conversion of 
| 50 sulfides to elemental sulfur—fiuid catalyst applications—as catalyst carrier 
| in copper sweetening processes. 











WHAT DO YOU WANT TO DRY? 


' We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


4—weas 4 4-4 2 AL 


ab 


10 SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 
| problems. Your inquiries are invited. 

01 





~ | ATTAPULGUS "588 © POROCEL corrorsrio 


Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 





054 | 
THE PETROLEUM ENGINEER, Reference Annual, 1954 C-43 



















the per cent of false energy is less than 
2 per cent at the most unfavorable 
place. 

A single optical dispersing material 
will often encompass the majority of 
the work required at an individual in- 
dustrial laboratory. Here features of 
versatility involving optical substitu- 
tion have little meaning. Far greater 
emphasis should be placed on the long 
term stability of the monochromator. 
This can be accomplished by rugged 
design of the unitized monochromator 
thus completely eliminating the hazard 
of having the perishable optical com- 
ponents in the open atmosphere. Some 
versatility, however, must be retained. 
It is our procedure to provide com- 
pletely unitized monochromator substi- 
tutions. This has the added advantage 
that we can properly match our slits 
to the particular optics contained in 
the monochromator. 

The new crystal optics that have 
been made available during the past 
years have done a great deal to assist 
research and control chemists in ob- 
taining more easily interpreted and 
more precise data. Oftentimes absop- 
tion peaks for similar materials occur at 
closely adjacent wavelengths which 
may be resolved only by the use of 
certain specific crystal optics. In order 
to take the maximum advantage of 
these crystals it is good to be aware of 
the wavelength range for which various 
materials are recommended and their 
general characteristics in these wave- 
length regions. Briefly it can be stated 
that any transmitting optical prism 
used in spectrophotometers offers 
greatest dispersion of light near the 
ends of its transmission range. For in- 
stance, quartz transmits between ap- 
proximately 200 millimicrons and 4 
microns. In the region from 200 to 350 
millimicrons quartz prisms have ex- 
cellent dispersion, and between 2 and 
4 microns the dispersion is also higher 
than in the region from approximately 
400 millimicrons to 2 microns. Follow- 
ing this rule it is easy to understand 
why lithium fluoride will provide higher 
dispersion in the region between 2 and 
7 microns, which is its cut off point, 
than will sodium chloride in the same 
region which has its cut off point at ap- 
proximately 16 microns. Common ma- 
terials and their conventionally used 
spectral ranges are given in the table 
below: 


Microns 
Quartz oe a 2a 3 
Borosilicate Glass. . 22 & 3 
Lithium Fluoride . 1 to 6 
Calcium Fluoride . . 1 to 9 
Sodium Chloride . . 1 to 15 
Potassium Bromide . 10 to 285. 
Cesium Bromide . . 10 to 38 
as : « « « » oe to 40 
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You will note that among the above, 
lithium fluoride, calcium fluoride, so- 
dium chloride, and potassium bromide 
and cesium bromide are all transparent 
in the visible wavelength region. There- 
fore, they would be suitable for use 
in this region, but, because of their ex- 
pense and comparatively low dispersion 
with respect to quartz they are seldom 
used for this purpose. 

From the above table it is evident 
that when routine measurements are to 
be carried out on a number of materials 
having similar structure it will occas- 
ionally be found desirable to select a 
material other than sodium chloride. 
Complete monochromators for the 
Model IR-2 are designed using the 
majority of these materials. More in- 
expensive instruments are available 
with quartz optics and to date because 
of the difficulty of obtaining cesium 
bromide and KRS 5 optics in quantity 
very little information is available 
through research laboratories on how 
these particular optics might assist in 
routine control laboratory applications. 
Other problems exist. in using these 
optical materials at long wavelengths 
although these difficulties are not pro- 
hibitive. At the moment it seems prob- 
able that further development in com- 
ponents may be necessary before they 
can be generally accepted. 

Crystal optics are quite susceptible 
to refractive index changes with tem- 
perature. This effect will result in wave- 
length shifts with temperature which, 
if not properly accounted for in the 
instrumental design, can easily lead to 
misinterpretation of the results for 
reasons stated previously. As a result 
care must be exercised either in con- 
trolling the temperature of the entire 
monochromator to reduce the wave- 
length shifts to a minimum or by pro- 
viding some type of mechanical 
thermo-compensating device. Both of 
these control mechanisms have merit 
but since other mechanical parts will 
change dimensions with temperature 
we have felt that the constant tempera- 
ture solution is the better. 

As infrared spectrophotometer tech- 
niques become better known and are 
more universally applied to industrial 
control problems, the simplified meth- 
ods of using non-dispersive type infra- 
red instrumentation are being applied. 
Such instruments are generally referred 
to as gas analyzers. By continuous 
analysis of a specific component they 
will control entire operations through 
servo systems acting on such variables 
as pressure, temperature, and flow rate. 
For many operations this is probably 
the method of the future. Their big ad- 
vantage is the elimination of the time 
lag involved in the conventional pro- 
cedure whereby the output of a unit 
is sampled, the sample transported to 
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the control laboratory, results obtained, 
and the answers returned to the unit 
operators. It is quite conceivable that 
a large quantity of material not meeting 
specifications could have been pro. 
duced in this time. There is also a re. 
duction in the necessary manpower 
when such instruments are desigend 
to be incorporated in flow lines and to 
have sufficient stability so that a mini- 
mum of maintenance is required. Re- 
cent articles in the literature by Martin’ 
and by Koppius® present the latest ad- 
vances in this field. To date, the appli- 
cations have been few, but it is only a 
matter of time before these types of 
problems will be solved with sufficient 
accuracy. 

Perhaps now we should take a look 


at infrared spectrophotometry as a. 


quantitative analytical tool. Quantita- 
tive analyses are based on the assump- 
tion that the absorption of radiation 
by a material follows the Lambert-Beer 
Law, which states that the incident ra- 
diant energy is reduced exponentially 
as the concentration or cell thickness is 
increased. Spectroscopists have defined 
a quantity called the absorbance as the 
log of the reciprocal of the percent 
transmission because this quantity. is 
directly proportional to the product of 
the concentration and cell thickness. It 
is possible in many of the commercially 
available instruments to read absorb- 
ance directly, either on a calibrated 
slide wire, or on specially lined potenti- 
ometer paper. 

Fig. 4 is a composite spectra of the 
two paraffins and four olefins in the C, 
range. The arrows denote the wave- 
lengths used in the analytical proce- 
dure. At each of these points one of 
the six components absorbs appreciably 
more radiation than the other five. For 
example, the absorbance vs concentra- 
tion curves are shown in Fig. 5, for 
the various constituents at 10.4 microns 
and it can be seen that trans-2-butene 
is by far the strongest absorber. As the 
other constituents have some absorp- 
tion at this wavelength, and a similar 
condition exists at the other analytical 
wavelengths, it is necessary to calculate 
results by use of simultaneous equations. 

There are many times, however, 
when strict dependence on the Lam- 
bert-Beer Law is not sufficient because 
the systems being studied do not be- 
have theoretically. The absorbance 
values at a particular wavelength de- 
pend on the resolution used, and even 
when constant slit widths, and thus con- 
stant resolution are employed, absorb- 
ance will not be strictly proportional 
to concentration. This is caused by the 
fact that the radiation emerging from 
the monochromator has not just one 
wavelength, but consists of a certain 
small band of wavelengths, making the 
results a function of all the wave- 
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FIG. 4. Composite spectra of four olefins, two paraffins, in C-4 


range. 


lengths in this band. Similarly, troubles 
are encountered in the analysis of 
gaseous samples because of the phe- 
nomenon known as pressure broaden- 
ing. In this case, the absorbance is 
dependent on the pressure existing in 
the sample cell, and the Lambert-Beer 
Law is approached at low pressures. 
Light molecular weight gases exhibit 
this effect most markedly. Of the hydro- 
carbon gases, methane is probably the 
only one which is seriously effected. 

The existence of such difficulties 
does not mean that analyses cannot be 
made on such mixtures. By examining 
standard samples, it is possible to pre- 
pare working curves that can give re- 
sults limited only by the instrument 
reproducibility. This procedure has 
many variations, such as the prepara- 
tion of a correction curve to be used 
in conjunction with the Lambert-Beer 
Law, or the compilation of a table of 
additive correction factors to be ap- 
plied to the observed absorbances. Use 
of these methods requires strict ob- 
servance of some arbitrary standard 
conditions, for example, invariably 
using the same pressure for gaseous 
samples. 

If the wavelength is scanned and a 
recording made, a different approach 
can be made. It has been found that 
the integrated area under an absorption 
peak is quite independent of the above 
mentioned variables; however, this in- 
volves considerably more work and 
only a few investigators have found it 


MOLE FRACTION 


FIG. 5. Absorbance vs. concentration curves for C-4 hydrocar- 


bons at the trans-2-butene band, which is strongest absorber. 


worthwhile, and then only on certain 
specialized problems. 

The literature is filled with various 
specific problems being solved in petro- 
leum research laboratories and it would 
be impossible to enumerate them in 
this paper. The most recent articles to 
appear for the most part concern prob- 
lems which were considered borderline 
or impossible in the not so distant past. 
The great majority of such cases seems 
to have involved high boiling point 
fractions and the analyses have been 
made for the more unusual types of 
compounds such as aromatics, naph- 
thenes, and non-hydrocarbons. Where 
the samples have contained very large 
numbers of similar types of compounds 
some indication of composition has 
been obtained by determining the in- 
tensity of certain absorption bands as- 
sociated with atomic groupings such as 
methyl, methylene and ring type struc- 
tures.* As the ratio of CH, to CH, 
groups is a function of hydrocarbon 
chain branching and is therefore re- 
lated to octane rating, this can be a 
very useful test on gasoline fractions. 
Other investigators® have reported on 
such procedures for the investigation 
of lubricating oils, paraffin wax’ and 
polystyrene. The methyl, methylene, 
and ‘aromatic CH characteristic ab- 
sorptions lying in the near infrared 
(1.10-1.25 microns) were used. Herein 
lies an excellent example of a problem 
most easily solved with an instrument 
using the vastly more sensitive lead 
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sulfide detectors. An automatic record- 
ing spectrophotometer of this type is 
the Beckman Model DK, which was 
recently announced and will be avail- 
able in the near future. The number 
of investigations using this wavelength 
region have been few only because of 
the scarcity of instruments with ade- 
quate resolution. 

Determination of methyl to methy- 
lene ratio in solid samples using the 
coventional 3.5 micron region have 
also been reported.® 

At this point it might be worth men- 
tioning a recent technique’® in the 
handling of solid samples. Heretofore, 
all solid sample handling techniques 
permitted only qualitative, or, at best, 
rough quantative analysis. This latest 
method consists in pressing a mixture 
of sample and potassium bromide into 
a disk which can be easily inserted 
into a spectrophotometer for examina- 
tion. Previous trials with this method 
resulted in trapping small air bubbles 
in the disk so that large quantities of 
the incident radiation were scattered. 
However, it was found that when the 
mixture was kept under vacuum be- 
fore and during the application of pres- 
sure, a Clear disk resulted. As can be 
seen, this allows for a known quantity 
of sample to be introduced and com- 
pared with disks containing known 
quantities of pure calibrating com- 
pounds. 

The petroleum industry of late has 
become increasingly more interested in 
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non hydrocarbon types of compounds 
particularly high boiling alcohols, as a 
result of some of their newer processes. 
Infrared spectrophotometry has been 
a great aid in determining the output 
of these processes. Combined with 
mass spectrometry, infrared has been 
used to determine the products of 
hydrogenation of carbon monoxide 
completely through the C, hydrocar- 
bons. 

We previously mentioned exam- 
ples of a more qualitative nature in the 
realm of petroleum exploration. Per- 
haps a survey of the more quantatitive 
problems in this field would be in order 
now. Cady and Seelig'! investigated 
shale oil from the western states by a 
combination of distillation, extraction, 
and mass spectrometry. Their results 
showed a composition of about 39 per 
cent hydrocarbons and the remainder 
consisting of compounds of nitrogen, 
sulfur, and oxygen. As the petroleum 
companies are now using increasing 
quantities of high sulfur containing 
crudes, methods'?-'* are appearing for 
the determination of sulfur compounds 
in the raw material and in more re- 
fined portions. In this connection, 
Schreiber'* has presented the infrared 
spectra of a large number of organic 
sulfur compounds, obtained largely 
through A.P.I. Research Project 48. 
Also, articles have appeared'® on the 
determination of total cis and trans 
olefins in certain crudes. 

Examination of clays encountered in 
drilling operations has indicated wheth- 
er they are of the swelling type, which 
dictates the kind of drilling mud to be 
used. This was not a really positive 
test, however, because even though a 
montmorillonite clay can be identified, 
not all clays of this type are subject to 
swelling when in contact with water 
base muds. Resin acids used in drilling 
muds have also been subjected to infra- 
red investigations. 

The problem of pollution of both air 
and water has plagued the petroleum 
industry for some time now. The deter- 
mination of as little as 0.01 ppm of 
phenols in effluent waters has been ac- 
complished'® by a process involving 
bromination, extraction and infrared 
spectrophotometry. This paper also re- 
ported the determination of as little as 
0.1 ppm of oil in such waters by meas- 
urement of the absorptions at 3.5 mi- 
crons ascribed to CH,, CH,, and CH 
groupings. Chlorinated hydrocarbons 
in air were determined’? by scrubbing 
through iso-octane and obtaining the 
infrared spectrum of the solution. 

The bulk of recent articles on hydro- 
carbon analysis by infrared spectro- 
photometry are concerned with high 
molecular weight samples. Perry’® de- 
scribed a method for determining the 
composition of mixtures of C,, aro- 
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FIG. 6. Instrument IR-3, having double monochromator with high resolution and 


undetectable stray light. 


matics, while another paper'® was con- 
cerned with types of substituted high 
molecular weight aromatics. Three 
papers?9.21,22 jin particular described 
methods involving high boiling naph- 
thenes ranging from C, to complex 
groupings involving two and more 
naphthenic rings. Work* has also been 
done recently on determining the con- 
centration of products of 1, 2 addition 
in polymers and copolymers of buta- 
diene. Lube oil additives are easily 
identified and their concentrations de- 
termined by infrared analysis. 

The field of reaction kinetics has 
been aided considerably by infrared 
spectroscopy. Some investigators have 
carried out reactions in sample cells in 
place in the instrument and have 
watched the rate at which characteris- 
tic absorption peaks have appeared or 
disappeared. In this way it should also 
be possible to determine the presence 
of intermediate products. Such studies 
are most successful when one employs 
an instrument which gives a cathode 
ray presentation of a portion of the 
spectrum. Such instruments have been 
constructed in a few laboratories, but 
none is commercially available in this 
country. 

Also, of some interest to the petro- 
leum chemist is the problem of hydro- 
gen bonding, which is exhibited by 
alcohols, compounds existing in the 
keto and enol forms, and similar chem- 
icals. Hydrogen bonded hydroxy] 
groups exhibit absorption bands at a 
different wavelength as compared to 
the so called “free” hydroxyl. 


The preceding examples have been 
primarily problems of a research na- 
ture. It was with this type of usage in 
mind that Beckman Instruments devel- 
oped the IR-3. Every possible feature 
was included that would allow the ut- 
most in performance and convenience 
of operation. A double monochromator 
provides for high resolution and un- 
detectable stray light. Percent transmit- 
tance recording is possible with what is 
known as the memory system, in which 
one memorizes the energy transmitted 
by a reference material and compares 
this to the energy transmitted by the 
sample. The entire instrument is evacu- 
ated to eliminate absorption bands due 
to atmospheric components. Intensity 
measurements are reproducible to one- 
tenth of one per cent and wavelength 
measurements are reproducible to 1 
millimicron. A picture of the overall 
instrument appears in Fig. 6. Fig. 7 
shows the double monochromator with 
the vacuum tight cover removed. 

The real work horses as far as infra- 
red is concerned are the instruments 
used in refineries for the control of 
particular units. Its usefulness in any 
refinery probably depends upon the 
other analytical tools available. Now is 
the time when we might indulge in 
comparisons of the different analytical 
methods. Just which method one 
chooses to use of course is very de- 
pendent on the type of sample being 
analyzed and the amount of informa- 
tion needed. As an example, if a pal- 
ticular unknown contained a great 
many components, the percentage of 
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FIG. 7. The double monochromator without the vacuum-tight cover, of the IR-3 unit. 


all of them being desired, then a pre- 
liminary distillation would probably be 
necessary. If such a sample contained 
in addition the very light hydrocarbons, 
say methane through propane then 
perhaps their percentage could be de- 
termined just as easily by the distilla- 
tion. The analysis of the resulting cuts 
is then the next problem. Not every 
refinery has had the good fortune to 
be able to invest in a mass spectro- 
meter. 

In such cases the load falls almost 
entirely upon the infrared. Assuming 
for a moment that a mass spectrometer 
is available it admittedly has a greater 
inherent accuracy in the determination 
of the majority of the low boiling hydro- 
carbons, however, in such cases as the 
individual determination of geometric 
isomers and in certain of the higher 
boiling point hydrocarbons, infrared 
seems to have the edge. There is no 
intention at this point to belittle the 
recent work of mass spectroscopists in 
the examination of samples which are 
quite difficult to volatilize. Here again 
it is probably well to emphasize that 
the information needed should be the 
determining factor in the choice of 
analytical methods. As an example, in 
many refineries the output of isomeri- 
zation and alkylation units should con- 
tain certain proportions of the buty- 
lenes and in this case infrared is the 
logical choice. 

Coggeshall presented an excellent 
review?* in 1950 discussing the rela- 
tive merits of infrared, Raman, ultra- 
violet, microwave and mass spectro- 
metric methods of analyzing hydro- 
carbons. Another article?> appeared at 
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about this time on a combination infra- 
red-mass spectrometer method for mix- 
tures of light hydrocarbons in which 
no distillation was required if the pen- 
tene and C, concentrations were less 
than 3 per cent. As a further example 
the output of a cracking unit should 
probably contain a certain ratio of iso- 
paraffins to normal paraffins and most 
probably the percentage of the lumped 
olefins is all that is necessary. Other 
conditions being equal mass spectro- 
metry is probably the most desirable 
tool in this case. However, one group 
of investigators”® reported on a method 
combining ultraviolet, infrared, frac- 
tional distillation, adsorption and hy- 
drogenation to determine 90 separate 
hydrocarbons in a catalytically cracked 
naphtha. 

As a final example which indicates 
the accuracy of results obtainable with 


infrared, Stroupe*’ has reported on the 
analysis of mixtures containing the C, 
to C, paraffins in which the average 
deviation was 0.5 per cent for methane 
and 0.1 per cent for the other consti. 
tuents. We could probably continue for 
quite some time with examples such 
as these but the point to be made is 
that the well equipped control lab wij 
contain and use equipment for all three 
of these methods in addition to the 
equipment for the other necegsq 

chemical and physical methods of test. 
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A new method of recovering heat 
and eliminating air pollutants from 
refinery waste gases using the Oxy- 
cat combustion catalyst was de- 
scribed by D. B. Ardern, Houdry 
Process Corporation, and R. C. 
Lassiat, Sun Oil Company in a 
paper entitled, “New Developments 
in the Disposal of Refinery Waste 
Gases” presented at the Mid-Year 
Meeting of the Refinery Division of 
the American Petroleum Institute, 
May 10, in Houston, Texas. 

Several Oxycat installations in 
operation for over a year at Sun Oil 
Company’s refineries are effecting 





Disposal of Refinery Waste Gases 


fuel savings estimated at $100,000 
per year. Rough calculations indi- 
cate that wide adoption of this tech- 
nique in the petroleum industry 
could result in heat recovery from 
the conversion of CO to CO, and 
the sensible heat from flue gases 
equivalent to at least 10,000,000 
barrels of fuel oil per year. 

The Oxycat combustion units 
were developed by Eugene J. 
Houdry, inventor of catalytic crack- 
ing. The refinery applications of 
these units are being handled by 
Houdry Process Corporation, Phil- 
adelphia, Pennsylvania. 
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THE Sun Oil Company, Ltd., has re- 
cently gone “on stream” at its Sarnia, 
Ontario, refinery, which is the latest 
addition of completely new facilities to 
Canada’s rapidly expanding petroleum 
industry..On a 196-acre site, which less 
than 19 months before had been a 
sprawling Indian reservation now 
stands a modern refinery ready for the 
es of 15,000 bbl of crude per 
ay. 

The erection of this refinery is a mile- 
stone in the service of Sun Oil Com- 
pany, Ltd., a wholly-owned subsidiary 
of Sun Oil Company, which for more 
than 30 years has been marketing petro- 
chemical products in the Provinces of 
Ontario and Quebec. At the present a 
sweet crude is being used, but with ex- 
tensive modifications this plant would 
be suitable for sour crudes. 

The ever-increasing requirements for 
petroleum products in Canada had in- 


*Catalytic Construction Company. 





Aerial view of the plant, built on what two years ago was an Indian reservation. 
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Sarnia, Ontario Refinery Goes 


JOHN L. CUSHNIE* 


dicated the feasibility of such a plant, 
but with the continuation of the Korean 
War this changed practically to a neces- 
sity. The utmost in cooperation was 
obtained from the various agencies of 
the Canadian and United States Gov- 
ernments for its construction, showing 
the importance of this refinery to these 
two neighboring countries in the Allied 
Free-World. In addition to the vitally 
important gasoline, kerosine and fuel 
oils produced, quantities of by-product 
unsaturated hydrocarbons are sent by 
pipe line to the adjacent Polymer Cor- 
poration for the manufacture of syn- 
thetic rubber. 

Numerous factors contributed to the 
selection of the “Chemical Valley of 
Canada,” as Sarnia is known, for the 
site of this néw refinery. Transporta- 
tion by railroad, highway, and the 
Great Lakes waterway is readily avail- 
able. The St. Clair River, on which the 
refinery borders, is an exceptionally 
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"On Stream”’ 


‘‘Homegrown”’ petroleum supplies for Southern Canada; 
first refinery use of storage “‘wells’’ for light hydrocarbons 


fine source of cooling water for the 
process units. Electric power is avail- 
able from the -Hydro-Electric Power 
Commission of Ontario. Another factor 
was the existing pipe line then being 
used by Sun Oil Company for the trans- 
fer of hydrocarbons from its Toledo, 
Ohio, refinery to the Polymer Corpora- 
tion. This pipe line is now being used 
to bring in crude for the present opera- 
tions. 

Major sections of the process area 
or combination unit, are the crude unit, 
atmospheric flash unit, houdriflow cat- 
alytic cracking unit, synthetic crude 
unit, gas plant, houdry catalytic re- 
former unit, and the B-B rerun unit 
Sun Oil Company did the process de 
sign for the entire refinery except fo! 
the catalytic section of the two Houdry 
units for which this work was done by 
the Houdry Process Corporation. Cata- 
lytic Construction Company, through 
its Canadian subsidiary, Catalytic Con 
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struction of Canada, Ltd., was the en- 
gineering and construction contractor 
for the project. Throughout the-combi- 
nation unit provisions have been made 
for the addition of future facilities as 
they are needed. It was also taken into 
consideration that at a later date addi- 
tional combination units might be built. 

Process requirements for the utilities 
and general services were developed by 
Sun Oil Company and the design and 
construction were done by Catalytic 
Construction. These consist of a river 
water pumphouse with cooling water 
and fire protection water pumps, elec- 
tric substation, steam generators with 
water treating facilities, distribution 
systems for plant air, instrument air, 
cooling water, fire protection water, 
fuel oil, fuel gas, steam and flue gas, 
a waste disposal system, conventional 
storage tanks, and high pressure under- 
ground storage wells. 

The engineering and construction of 
the river dock was sub-contracted to 
Canadian Dredge and Dock Company, 
Ltd. For the office building and the 
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Schematic flow diagram of Sun’s Sarnia refinery. 


service building with shops, warehouse, 
and control laboratory, the engineering 
was sublet to Giffels and Vallet of Can- 
ada, Ltd., and the construction was 
done by Catalytic Construction of Can- 
ada, Ltd. 

Because of the difficulty in obtaining 
early delivery of structural steel and 
also in the interest of economy, a large 
building at one time belonging to the 
Dominion Alloy Steel Corporation, 
Ltd., was dismantled and the steel used 
in the construction of the service build- 
ing. By doing this it was possible to 
have the service building available to 
the construction forces from close to 
the start of the project. 

The schematic flow diagram of the 
refinery shows the various process units 
and their tie-ins. Two “crude” streams 
enter via pipe line from the Sun Oil 
Company refinery in Toledo, Ohio. One 
streaim is crude oil and the other is a 
butane-butylene product contaminated 
by crude oil. 

The crude oil after desalting is frac- 
tionated in the crude unit to produce 


POLYMER CORP 
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light straight run (LSR) gasoline, naph- 
tha, kerosine, atmospheric gas oil, and 
reduced crude. The kerosine is treated 
to remove undesirable components 
then run to storage tanks. LSR gasoline 
after treating joins the catalytic gaso- 
line for further processing. Naphtha is 
charged to the houdriformer where it is 
upgraded from a low octane material 
to a high quality gasoline. 

The reduced crude or residuum from 
the crude unit is distilled in the atmos- 
pheric flash unit and the overhead 
product is combined with the atmos- 
pheric gas oil and charged to the 
Houdriflow catalytic cracking unit 
(HCC unit). The effluent from the HCC 
unit is fractionated in the synthetic 
crude unit to produce light and heavy 
catalytic gasoline and light and heavy 
catalytic gas oil. Residua and the atmos- 
pheric flash unit and the synthetic 
crude unit are partially used for fuel 
oil in the refinery and the remainder 
is run to tankage where it is blended 
with gas oils to make different grades 
of commercial fuel oils. 
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In this circle 





purity is an absolute must 


...so is Nickel— 


and here’s why 


You are looking at a section of Shell Chemical Cor- 
poration’s Deer Park, Texas, plant. 


There, Shell synthesizes glycerine from propylene, 
with allyl chloride as an intermediate. There, too, 
the glycerine is evaporated, purified of salt, steam- 
stripped, distilled and stored. 


All this means corrosion and purity problems. 
Chlorine and propylene are reacted at a temperature 
which greatly accelerates corrosive attack ... salt is 
present in the crude product ... and there are strict 
limits on the heavy metals content of glycerine. 


Yet Shell successfully combats corrosion to turn 
out a colorless, odorless product that assays better 
than 99% glycerol and meets all the usual specifica- 
tion requirements. 


How does Shell do it? 


With Inconel; in mixing jets for reacting propy- 
lene and chlorine at about 950°F. Inconel combines 
resistance to both heat and corrosion. 


With Nickel-Clad Steel; in evaporators, distilla- 
tion columns, storage tanks... wherever glycerine is 
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concentrated. Nickel-Clad Steel combines the protec- 
tion of Nickel with the economy of steel. 


With Monel; in continuous centrifugal filter equip- 
ment used to remove sodium chloride by-product. 
Monel gives high corrosion-resistance and high 
strength in a single metal. 


With pure Nickel; in bubble caps and trays; re- 
boiler and condenser tubes, pumps, and piping. 
Nickel keeps metal pick-up at a minimum in hard- 
to-maintain areas. 


The correct application of Nickel and Nickel alloys 
in the production or handling of glycerine can do 
much to lower costs and improve the quality of the 
product. Inco’s Corrosion Engineering Section will 
be glad to work with you in solving specific problems 
connected with purity or corrosion in your own plant. 
Just write: 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 


Monel® ¢ “R”® Monel * “K”® Monel * “KR”® Monel 


“S”® Monel ¢ Inconel® ¢ Inconel “X”® 
Inconel “W’’® ¢ Incoloy® * Nimonic® Alloys 
are Nickek* Low Carbon Nickel * Duranickel® 
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Light straight run and catalytic gaso- 
lines are combined with the vent gases 
from the crude, synthetic crude, and 
B-B rerun units and are charged to the 
gas plant for the production of debuta- 
nized gasoline. The gases and light 
hydrocarbon liquid from the gas plant 
are transferred by pipe line to the 
Polymer Corporation. 

The B-B rerun unit is used to remove 
all traces of crude from part of the 
butane-butylene mixture, which is con- 
taminated during transfer from Toledo 
in the same pipe line used for the crude. 
The crude removed is pumped to the 
crude unit for processing. The clean 
B-B resulting from the flash operation 
is sent to the Polymer Corporation for 
their use. 

Control of all of these processing 
units is performed in the control house 
which is the “nerve center” of the re- 
finery and is centrally located in the 
combination unit. One of the most 
unique features of this refinery is the 
extensive instrumentation that was de- 
signed with the goals of maintaining 
perfect operation with the minimum of 
attention required of operators and also 
of protecting the process equipment 
from harmful or dangerous operation 
with little dependence upon the human 
element. Any deviation from the nor- 
mal operation is immediately evident 
and is either self-correcting or can be 
corrected from the control house. 

The instruments for the Houdriflow 
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“Conning Tower” of the refinery, the control house. 


catalytic cracking unit are mounted on 
a graphic panel that clearly portrays 
the operation of this process. The in- 
struments for the remainder of the 
process units are mounted on separate 
panels for each unit and are identified 
with name plates. Miniature instru- 
ments have been used wherever feasible 
to make the panels as compact as pos- 
sible. In the center of the room is a 
console equipped with a dial system 
that gives the temperature of any ther- 
mocouple in the refinery by merely 
dialing its number. 

The ethyl blending building -is 
equipped with an 8500-gal weigh tank 
and with Proportioneers automatic 
blending equipment, controls the addi- 
tion of ethyl fluid with varying rates 
of gasoline flow. This building has both 
water and kerosine showers for imme- 
date use in case one of the personnel 
comes in contact with the ethyl fluid 
during an accidental spill. 

As the crude for this refinery is 
brought in by pipe line, the amount of 
crude storage required is quite small, 
especially when compared with other 
installations in the same area which, 
until the recent completion of the Lake- 
head pipe line, have had to depend 
upon shipping on a waterway that is 
frozen over during about five months 
of the year for their crude delivery. The 
total crude and product storage capac- 
ity is about 1,150,000 bbl. 

Another unique feature of the stor- 








age facilities is the use of three high 
pressure underground storage wells for 
light hydrocarbons. This is the first 
use of such underground caverns as an 
integral part of a refinery. They were 
developed under. the direction and con- 
trol of the production department of 
Sun Oil Company. 

Because of a natural salt stratum 
some 2000 ft below the surface of the 
ground, it was possible to drill a salt 
well into this stratum and then with the 
use of two concentric pipes to “wash” 
out a cavern of desired capacity with 
fresh water. These same two pipes are 
now used for adding or removing hy- 
drocarbons and saturated brine to or 
from a well. The center pipe is for the 
brine and extends almost to the bottom 
of the well and the outer pipe, which 
only enters the top of the caverns, is 
for the hydrocarbons. 

Hydrocarbons are charged to these 
wells by pumping at high pressure into 
the outer pipe and forcing the brine 
out of the well through the inner pipe. 
This saturated brine is then stored in a 
large pit for returning to the wells when 
it is desired to remove the hydrocat- 
bons. In returning the brine to the 
wells only a few pounds of pressure are 
required since the head of some 2000 
ft with the very large difference in spe- 
cific gravity between the two liquids, 
develops a pressure of several hundred 
pounds per square inch at the hydro- 
carbon outlet. >—> 
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To maintain a steady supply of brine 
available to the wells, brine is contin- 
yously pumped from the brine pit to 
the three wells. If hydrocarbons are 
being removed from one of the wells, 
the brine being pumped displaces it in 
the well. If no hydrocarbons are being 
added or removed, this pumped brine 
is relieved back to the pit. Similarly, 
when one of the wells is being filled. 
the displaced brine and the pumped 
brine are both relieved. In this manner 
the wells “float” on brine pumped from 
the pit. 

There are five separate water systems 
in the refinery: City water, treated 
water, cooling water, fire protection 
water, and emergency cooling water. 
The city water is used principally for 
drinking and as feed to the water treat- 
ing section. The water treating facilities 
consist of two sodium cycle ion exchan- 
gers and one chloride-bicarbonate ion 
exchanger. The treated water is heated 
with exhaust steam prior to deaeration 
and receives further preheat by process 
heat exchangers before use in the steam 
boilers and waste heat generators. To 
insure sufficient water for treatment 
during a temporary failure of city 
water, a 25,000-gallon storage tank is 
maintained at all times. In an emer- 
gency involving an even longer failure 
of city water, it is possible to use water 
directly from the river. 

The cooling water and fire protection 
water pumps are located in the river 
water pumphouse adjacent to the St. 
Clair River. The lower level of this 
pumphouse is submerged with water 
fed from the river by a duct. A slotted 
crib located at the intake of this duct 
prevents any sizable pieces of debris 
or ice from entering. Any small pieces 
which may enter these slots are then 
removed by a traveling screen in the 
pumphouse before the water reaches 
the pumps. 

The upper level of the pumphouse 
accommodates three vertical 5000 gpm 
cooling water pumps, three vertical 
1500 gpm fire protection water pumps 
and the driving mechanism for the 
traveling screen. One fire protection 
water pump is diesel driven for use in 
case of power failure and the other five 
pumps are motor driven and can be 
operated from the pumphouse or from 
the control house in the combination 
unit. 

The cooling water pumps are mani- 
folded to a 30-in. reinforced concrete 
main which provides cooling water to 
all of the condensers and coolers in the 
combination unit. A closed return sys- 
tem is employed in running this used 
water to the cooling water separators. 
The fire protection water pumps dis- 
charge to a network of fire mains which 
service the entire combination unit 
and the storage tank areas. This net- 
work is equipped with hydrants having 





standard fires hose fittings in accord- 
ance with the Ontario civil defense 
organization’s plan for standardization. 
Monitor nozzles are strategically 
mounted throughout the process area 
for instant use in case of fire. 

A turbine driven pump taking suc- 
tion on the city water storage tank auto- 
matically goes into operation when the 
normal cooling water fails. This emer- 
gency system provides cooling water to 
the bearings of all the steam turbines 
and the blowdown drum at the flare 
stack. No provision is made to provide 
emergency cooling water to the remain- 
der of the refinery as it is planned that 
all process units will be shut down im- 
mediately in case of cooling water 
failure. 

A carbon dioxide truck is provided 
for rapidly extinguishing any fire tak- 
ing place in the ethyl blending and wet 
gas compressor buildings. Piping is pro- 
vided for directing the carbon dioxide 
from connections at the roadways that 
are readily accessible to the truck. 

There are five individual sections in 
the waste disposal system of the refin- 
ery; these are for process water, con- 
taminated storm water, cooling water, 
uncontaminated storm water, and sani- 
tary sewage. The process water section 
treats any water that has been in direct 
contact with oil and may contain an 
emulsion or a chemical contaminant, 
such as the desalting waste water, pump 
gland leakage, and overhead accumula- 
tor draw-offs. First this water is passed 
through an API water-oil separator for 
the elimination of oil and sludge and is 
then thoroughly contacted with air in 
the presence of bacteria for the re- 
moval of phenols by oxidation before 
returning to the river. 

The use of bacteria in the oxidation 
of phenols to reduce the phenol con- 
tent of the total effluent water to low 
concentrations before return to the St. 
Clair River represents the first operat- 
ing commercial-scale application of the 
process, long used by the chemical in- 
dustries, to the purification of petro- 
leum refinery waste water. 

Achromobacter cruciviae bacteria 
seeded from a parent colony in the 
United States are located in the phenol 
oxidation bed; these bacteria feed on 
phenol and other wastes oxidizing to 
carbon dioxide and water, C,H, + 
70, = 6CO, + 3H.O. The water in the 
oxidation pit is kept saturated with air 
by means of mixing eductors to provide 
oxygen for the reaction. 

Water in the phenol oxidation pit 
carrying the bacteria flows by gravity 
to a section of the contaminated storm 
water API separator that is temporarily 
used in this system. In this separator 
the bacterial flocs settle to the bottom 
where they are scraped to a gathering 
sump and then pumped back to the 
aeration pit. A portion of the clear ef- 
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fluent may be returned to the phenol 
oxidation pit for the dilution of the in- 
coming contaminated process water. In 
order to maintain an active colony of 
bacteria, it is necessary to heat the 
water during the winter months. Dur- 
ing plant shutdown when there is no 
phenol in the waster water, the bacteria 
are fed with chemical grade phenol, 
purchased for this purpose, at regular 
intervals to maintain the colony. 

The contaminated storm water sec- 
tion is for the disposal of all storm 
water accumulating in the combination 
unit area, the storage tank area, the 
pipeways and the adjacent roads. Be- 
cause of the large acreage covered by 
the storage tanks, the flow of water 
from this area to the two API contami- 
nated storm water separators is con- 
trolled to prevent their overloading. 
During a heavy rainfall, storm water is 
held within the tank firewalls and is 
not permitted to drain to the separators 
until the requirements from the other 
uncontrolled. areas have diminished. 
Both of these separators are equipped 
with continuous mechanical and scrap- 
ing equipment for the removal of oil 
and sludge. 

The cooling water waste disposal sys- 
tem is for the treatment of water chiefly 
from cooling and condensing equip- 
ment in which no direct contact with 
oil is made. Nevertheless, all such water 
is passed through two API water-oil 
separators for the removal of any oil 
and sludge that may be present. Sludge 
from the contaminated storm water 
and cooling water separators is pumped 
to desludging pits where oily water sep- 
arates upon standing and is then 
drained to the process water separator. 

A conventional uncontaminated 
storm water sewer is used for the drain- 
age of surface water from the remain- 
der of the refinery tract which has no 
processing facilities or storage tanks. 
The sanitary sewage is treated in septic 
tanks. 

Two 10,000-bbl tanks are used for 
bilge water from shipping at the dock. 
These storage tanks permit the rapid 
pumping of bilge water from lake ves- 
sels to keep their demurrage at a mini- 
mum. Then the separation of oil which 
is partially accomplished in these tanks 
can be completed in the contaminated 
storm water or process water separators 
over an extended period of time with- 
out exceeding their capacities. Two 
1000-bb1 slop oil storage tanks, 
equipped with steam coils and desludg- 
ing equipment, provide storage for oil 
recovered at the separators. 

The primary portion of the steam 
required for the operation of the re- 
finery is generated in two boilers each 
“having a capacity of 25,000 lb per hou: 
of 450 psig steam with 200 F super- 
heat. These boilers can be operated 
with steam turbine drives alone and 
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therefore at all times insure a depend- 
able supply of steam independent of 
electric power. During a power failure 
the emergency electric system provides 
the necessary power for the instrumen- 
tation used in controlling the boilers. 

A large quantity of 450 psig satur- 
ated steam is produced by waste heat 
from the Houdriflow catalytic cracking 
unit, the synthetic crude unit and the 
Houdriformer. The regeneration of 
HCC unit catalyst is accomplished by 
the controlled burning of carbon off 
the catalyst and this waste heat is used 
for the generation of some 40,000 Ib 
per hour of high pressure steam. The 
quench stream of the synthetic crude 
unit produces some 15,000 Ib per hour 
of additional steam. Similarly the con- 
vection section of the Houdriformer 
heater is used for some 10,000 lb per 
hour of steam. The 40 psig exhaust 
steam, which is used for stripping in 
the distillation units, is superheated in 
the convection section of the crude 
heater to improve its effectiveness. 

The air compressor building houses 
the facilities for plant and instrument 
air, flue gas to be used in purging and 
emergency power. Two motor driven 
air compressors having a total capacity 
of 700 std cu ft per minute of air at 
110 psig provide the plant and instru- 
ment air. The portion used for instru- 
ment purposes is dried to eliminate 
condensation and freezing in the instru- 
ments or in their air lines. In case of 
power failure two steam driven air 
compressors are used to supply the re- 
quired instrument air demand. 

In this same building are located the 
emergency turbo-generator and the flue 
gas compressor. The 50 kw turbo-gen- 
erator, which automatically goes into 
operation during a power failure pro- 
vides power for the instruments, motor 
operated valves, and lighting in the 
control house. The flue gas compressor 
takes suction from the stacks of the 
steam boilers and through a scrubber 
where it is cooled and cleaned with 
water. After compression this gas 
enters a piping network that distributes 
it to the various towers and vessels in 
the combination unit for purging pur- 
poses. 

The electrical power for the refinery 
is obtained from the Hydro-Electric 
Power Commission of Ontario. A dual 
system is used in feeding the various 
substations. For some of the more criti- 





Dow Retirement Plan 

The Dow Chemical Company has 
introduced a plan to add income 
for its retired salaried employees. 
More than 2000 Dow employees 
are eligible for membership. The 
plan, known as ‘‘SRP"’ is unique in 
that all contributions will be in- 
vested in Dow common stock, mak- 
ing benefits dependent on profits. 
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cal services such as the cooling water 
and fire protection water pumps, power 
can be resumed after the failure of one 
system by operating a throw-over 
switch to connect to the second system. 
In other services where spare equip- 
ment is installed, the spares and the 
normal pieces are connected to differ- 
ent systems and should one fail, the 
second system can be used. All electri- 
cal equipment in hazardous areas is ex- 
plosion proof. 

The combination unit is serviced by 
two fuel systems, fuel oil and refinery 
gas. The fuel oil system consists of a 
heated service fuel oil tank, pumps, and 
a piping circuit that serves the process 
area and returns to the fuel oil tank. 
The fuel oil is obtained from the atmos- 
pheric flash tower bottoms. This fuel 
oil circuit has connections for the steam 
generators and the crude, reduced 
crude, and recycle heaters. A separate 
fuel oil system using light catalytic gas 
oil provides fuel for the air heater of 
the Houdriflow catalytic cracking unit. 

The refinery fuel gas system is sup- 
plied with dry gas from the Polymer 
Corporation and vent gas from the de- 
propanizer, as well as off-gas from the 
Houdriformer. The first two streams 
serve as an alternate fuel to all fired 
equipment in the refinery. To permit 
the high hydrogen content of the Hou- 
driformer off-gas to be handled by con- 
ventional burners, it must be blended 
with normal refinery gas. The bulk of 
this blended gas is burned in the re- 
former heater, with the balance going 
to the steam boilers. 

In the interest of minimizing air pol- 
lution, an elaborate relief and blow- 
down system is installed. All gases 
relieved from the various pieces of op- 
erating equipment are collected in 
headers which enter a blowdown area 
located away from the combination 
unit area. Gases venting from this 
blow-down drum then go to a 150-ft 
flare stack where they are burned. 

When the temperature of the head- 
ers entering the blowdown drum rises 
to 180 F, indicating the venting of an 
abnormal quantity of gases, 400 gpm 
of water is introduced by automatic 
eontrols to spray nozzles in the drum 
for condensation of all condensables in 
the gases. Thus the amount of gases to 
the flare is reduced. The water for this 
quench system is supplied from the 
fire water system or the emergency 
cooling water system. The condensed 
oil drains by sewer to the water-oil sep- 
arator area where the oil is removed 
and stored for reprocessing. 

The 150-ft flare stack is equipped 
with a smokeless flare burner assembly. 
Steam, automatically controlled by the 
pressure of gases entering the flare, 
plays a multiple role in abating smoke. 
Primarily the steam enters into a water- 
gas reaction with the carbon particles 
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which make up smoke and eliminates 
them. Also this steam is used to inspi- 
rate excess air to the flame and to cause 
turbulence which assists the reaction, 
To insure positive lighting of all gases 
the flare is provided with three pilots, 
each one having dual ignition systems, 
one using glow plugs and the other a 
flame front propagation in a tube. 

Approximately two miles of railroad 
siding service the entire refinery. One 
spur runs along the side of the Service 
Building for handling warehouse mate- 
rials. Another goes to the ethyl blend- 
ing building for the delivery of tank 
carloads of ethyl fluid. A third spur 
is located at the Houdriflow catalytic 
cracking unit and is used for receipt 
of catalyst. Although not now included 
it is possible that in the future tank 
car loading racks will be installed for 
the shipping of products by rail. 

The products from this refinery may 
be distributed by barges and pipe lines, 
The refinery dock has facilities for 
loading barges with refined products, 
It can accommodate lake vessels hay- 
ing a loaded draft of 18 feet and has 
pipe lines for loading products at rates 
up to 4000 bbl per hour. The pipe line 
outlets go to the bulk plant, adjacent 
to the refinery, for local distribution 
and to the Sun-Canadian Pipeline for 
distribution of products in the London, 
Hamilton, and Toronto areas. 

Sun Oil Company, Ltd., has con- 
tracted with Catalytic Construction of 
Canada, Ltd., for the performance of 
maintenance work at the Sarnia refin- 
ery. The scope of the work included 
in this contract consists of miscella- 
neous construction, revamp work and 
maintenance. An appreciable economy 
is realized with such a maintenance 
contract as catalytic has several similar 
contracts in this same area and is there- 
fore able to make the most practical 
use of both the construction equip- 
ment and the force of experienced per- 
sonnel by scheduling the work at the 
various plants. 

The Catalytic maintenance force at 
the Sun refinery now consists of about 
60 craftsmen and laborers, some two- 
thirds of which are on scheduled shift 
work and the remainder are on day 
work. During a scheduled or emer- 
gency shutdown this force could imme- 
diately be supplemented by construc- 
tion workers from the local area to 
meet the necessary peak requirement. 
The refinery actually has no mainte- 
nance workers on its own payroll. 

The beginning of operations in the 
refinery of Sun Oil Company, Ltd., in 
Sarnia has been an important step in 
its career as the first refining to be done 
by Sun Oil Company in Canada. It has 
also been of considerable significance 
to the Canadian petroleum industry as 
the addition of another completely new 
refinery. xt 
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More Fizz for 
New York’s Sodas 


More carbon dioxide—for use this sum- 
mer in carbonated beverages bottled 
in the New York area—is the worthy 
purpose behind this condenser, shown 
below during the tube loading opera- 
tin in Kellogg’s shops earlier this 
spring. During the hot weather season 
it condenses some 30,000 pounds of 
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carbon dioxide an hour, enough to 
supply the fizz in something like seven 
million bottles of soda pop. 

Qn the technical side, one of the 
more unusual service conditions for the 
condenser is an extreme pressure dif- 
ferential of over 1300 pounds per 
square inch. Carbon dioxide on the 
shell side will be held at a pressure of 
1400 psig. Water will circulate in the 
tubes under a pressure of 80 psig. 





The unit will consist of two shells, 
each with 250 tubes, 34 inch in outside 
diameter by 20 feet in length. The two 
sections are of forged, integral-channel, 
fixed-tube-sheet construction with ad- 
miralty tubes and steel shell cover, 
channel, and tube sheets. 
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Mammoth Pressure Vessel for Oil 
Refinery to Be World’s Heaviest 


The world’s heaviest process vessel, 
and one of the largest ever built, 
is now being fabricated in the 
Kellogg shops at Jersey City. When 
completed, the vessel—it comprises 
the reactor and regenerator of a 
unique Fluid Hydroforming plant 
—will stand well over 200 feet high 
and weigh approximately 650 tons. 

Knockdown assembly of certain 
portions as well as complete fabri- 
cation of others will be accom- 
plished in the shop before the vari- 
ous sections are shipped to the 
field for installation. 

The illustration above shows the 
pressed head sections, cut to exact 
size, being joined together. The 
four “‘orange-peel” sections form 
half of the bottom head of the 
vessel. After the other half of the 
head is fabricated in the same 
manner, the two halves will be 
fitted up and match-marked in the 
shop, then shipped to the job site 
for final assembly. 

The reactor vessel, which will be 
approximately 135 feet high and 
have an internal diameter of 2314 


feet, will be topped by a smaller 
vessel, 124% feet in diameter and 
74 feet high, in which catalyst for 
the reforming process will be re- 
generated. Over all height of the 
completed unit, exclusive of the 
supporting pedestal, will thus ex- 
ceed 200 feet. 

Like the bottom head, the top 
head and the nine courses for the 
shell of the large reactor will be 
shipped to the job site in longi- 
tudinal halves. The smaller regen- 
erator vessel will be fabricated in 
the shop, stress relieved in one of 
Kellogg’s huge furnaces, and 
shipped to the job site fully as- 
sembled. Stress relieving of the 
welds in the reactor, in itself a job 
of tremendous magnitude, will be 
done in the field after the vessel 
is erected. 

The reactor is being fabricated 
of carbon-moly steel plate, varying 
in thickness from 2 inches for the 
top head to 234 inches for the 
lower shell courses and bottom 
head. Chrome-moly steel plate will 
be used for the regenerator section. 











TRENDS IN MODERN INSTRUMENTATION 
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Problems susceptible to solution with radioactive isotopes, 


etc., are as varied as the investigators’ imaginations 


THERE are sO many trends in mod- 
ern instrumentation that we find it 
necessary to confine our discussion to 
one particular field and we have there- 
fore chosen the petroleum refining in- 
dustry, although many of our remarks 
will be applicable to other fields. 

The petroleum refining industry is 
continually working toward a higher 
and higher yield of usable products 
from every barrel of feed stocks, and 
an ever increasing purify of such prod- 
ucts, and all this with less manpower. 
Purities of 99 per cent plus are not un- 
common today, but to consistently ob- 
tain purities of this magnitude, as well 
as maximum yield, more accurate and 
more direct methods of measuring 
product quality are required. In other 
words, if temperature measurement is 
not representative of product purity, 
it is not adequate, and a better tool 
should be sought. Yesterday’s tools are 
no longer adequate for today’s require- 
ments; therefore, many new analytical 
type instruments are finding their way 
from the laboratory to the commercial 
plant. 

To make a quick resume af some of 
the more important trends, they will be 
listed in what is felt their order of rela- 
tive importance: 

1. Analytical instruments and con- 

trols 
2. More concentrated and more illu- 
strative centralized control with 
miniature instruments and graphic 
diagrams 
3. Higher speed of response systems 
with 
a. Better response of pneumatic 
systems — by local control, 
boosters, and faster primary 
pick-ups. 
bh. Electronic 
control 
4. Computors and high speed data 
gathering systems 
More use of nuclear instrumenta- 
tion in the commercial plant 


transmission and 


WwW 


Analytical Instrument 
Some of the most popular so-called 
composition controllers are the infra- 
red, ultraviolet, vapor pressure, dielec- 
tric, thermal conductivity and refrac- 
tive index methods. 


*The Fluor Corporation. 
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Infrared and ultraviolet spectropho- 
tometers 1» 2, are being utilized to a 
good advantage by some of the oil, 
chemical, and rubber companies for 
direct fractionating tower composition 
control where yesterday’s tools, such 
as temperature and pressure alone, are 
no longer adequate. In recent years, 
many improvements have been made 
in these instruments. An important one 
is the minimization of interference en- 
countered when one of the hydrocar- 
bon components in the sample has an 
overlapping wave band absorption 


with the component being measured. 
This may be accomplished, as indi- 
cated in Fig. 1, by the use of two 
infrared beams of light — one passing 
through the unknown sample and the 
other passing through a known sample 
of the undesirable or overlapping con- 
stituent. The known sample acts as a 
filter, that tends to cancel out the in- 
terference because of the way it is tied 
into the measuring circuit. 

Another important improvement is 
in ruggedizing the complete analyzer; 
mounting in the laboratory is no longer 
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FIG. 1. Schematic drawing of the optical assembly using two infrared light 
beams to minimize interference. 
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necessary. The biggest single drawback 
to this type of instrument today is prob- 
ably its cost, which as a recorded con- 
troller runs somewhere between $5500 
and $6500, however, we believe the 
price will drop considerably when the 
demand is sufficiently high to permit 
higher production methods. 

Vapor pressure differential,” * 
(Fig. 2) is a relatively simple tool that 
is being used quite successfully in the 
distilling industry for the separation of 
alcohol from water in whiskey stills. 
This instrument has also been used in 
petroleum refineries to separate iso- 
butane from normal butane, and similar 
applications. It is ideal for strictly 
binary i.e., fractionating towers where 
only two components are present. Ob- 
servation of Fig. 3 will show how much 
less deviation in composition occurred 
with vapor pressure control than was 
possible with temperature control when 
the tower pressure was varied. Al- 
though it has limitations on multi- 
component towers, it is still consider- 
ably better in some cases, than straight 
temperature and pressure methods 
being used. The cost of this unit runs 
very little more than a flow controller, 
and is about as simple to operate and 
maintain. It appears that there are 
many industrial applications for the 
vapor pressure differential instrument 
that have not been fully explored and 
it is recommended that it be considered 
for applications similar to those men- 
tioned above. 

Dielectric® 1° capacitance cells have 
been designed and built for continuous 
measurement of dielectric constant 
changes in liquid hydrocarbon and 
miscellaneous refinery process streams. 

The dielectric constant measuring in- 
struments have gained considerable 
favor in the last four years for record- 
ing and controlling chemical and phys- 
ical process variables. It has been used 
in measuring water in crude oil emul- 
sions and toulene in mixtures with 
paraffinic and naphthenic type of hy- 
drocarbons. Fig 4 shows one type of 
sample cell made of stainless steel with 
teflon insulation and sealing for op- 
erating under pressure. This cell can be 
used with standard capacitance type 
recorder controllers. 

Refractive index measurement” of 
materials is now being used and it 
offers a possible solution to many diffi- 
cult distillation control problems. 
Separation of styrene from its parent 
material by fractionation using the con- 
ventional temperature control is diffi- 
cult and often unreliable, due to close 
proximity of the boiling point of the 
parent and product materials. As the 
refractive indexes of the materials are 
widely separated, however, control by 
this means is exceedingly effective. In 
actual production, control may be ob- 
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FIG. 4. Dielectric constant simple cell. 








tained by the usual methods of auto- 
matically varying the steam to the re- 
boiler, or varying the reflux rate di- 
rectly from the refractometer. 


Miniature Instruments and 
Graphic Panels 
The first question one asks is “Why 
a graphic panel, what are the advan- 
tages over present instrumentation?” 
We believe that some of the reasons 
people are changing to graphic panels 
and miniature instruments are because 
plants are becoming so large and di- 
versified that the conventional instru- 
ment panels become unreasonably 
large.When all of the necessary process 
variables are either indicated or re- 
corded, the operator literally has to 
have roller skates in order to adequately 
cover the front of the board. 
What can be done graphically with 
the complete refinery processes on one 
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board is illustrated in Fig. 5, showing a 
complete feed preparation unit, a cata- 
lytic cracking unit and its fractionation 
section, a gas concentration unit, cat- 
alytic polymerization unit and liquified 
petroleum gas plant. This almost com- 
plete refinery is illustrated graphically 
in only 29 ft of panel space, whereas 
by using conventional instruments, 
mounted 2 high, about 49 ft of panel 
would have been required. This is a real 
asset to the operating personnel as it 
makes it possible for him to keep closer 
supervision over the many process 
variables. It is not believed wise, how- 
ever, to reduce the panel so much that 
it is necessary to place instruments un- 
reasonably high or low, from an operat- 
ing and maintenance standpoint. One 
general practice has been to never lo- 
cate graphic instruments lower than 30 
in. above the floor (normal desk height) 
nor higher than 6 ft. 
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Some of the other claims in favor 
of the graphic type of instrumentation 
are: 

1. Easier operator training 
2. Minimum personnel 
3. Approximately 50 per cent less 


space required (smaller control 
rooms) 

Higher speed of response when the 
controller is mounted locally 
Lower maintenance due to mini- 
mizing of linkages and leverages 


FIG. 5. Complete refinery processes on one control board. 


FIG. 7. Full-graphic panel. 


in favor of the pneumatic force 
balance system 
The panel boards themselves are avail- 
able in two general types, they are 
known as full graphic and semi- 
graphic. 

Fig. 6 is what we would call a semi- 
graphic panel, in that the instruments 
are not located directly in the flow plan, 
but are banked in groups under and to 
the side of the diagram and are linked 
to points of measurement or control in 
the flow diagram by a colored symbol. 
This, of course, is not a bad system, but 
is a little rough for the color-blind op- 
erator. Where records are required on 
this particular board, they are generally 
below the flow diagram or on wing 
panels at the sides. This seems to be 
undesirable to quite a few operating 
companies, as there is a definite loss of 
continuity when the operator or instru- 
ment man must leave the controller to 
check its performance on a separate 
multi-record recorder on the wing 
panel. After he has located the right re- 
corder he must then find the proper col- 
ored record that is measuring the par- 
ticular process variable he is inter- 
ested in. 

The full graphic is illustrated by Fig. 
7 and has the instruments located in the 
flow diagrams at the specific point the 
process variable is being measured, or 
controlled. Where a record is required, 
it is also located at this point. 

The graphic panel boards are avail- 
able in three general types of material, 
namely: 

a. Steel board with painted diagram. 

b. Steel board with %-in. raised 
anodized aluminum diagram. 

c. Steel or wood board with a plastic 
covering and diagram, known as 
Formica. 

To give you some idea of how prices 
compare on the various types of 
graphic panels as compared to the con- 
ventional instruments mounted two 
high on a wired and piped board of %- 
in. thick steel, on a specific job we 
found the conventional panel to be 
$34,000 complete with instruments, 
whereas the graphic panel of the For- 
mica type was approximately $1100 or 
3% per cent less. The anodized alumi- 
num graphic panel on steel was approx- 
imately $2000 or 6.75 per cent less, 
whereas the painted graphic diagrams 
on steel was $4000 less, or a savings of 
11.7 per cent. A major savings is real- 
ized, however, due to the reduction in 
size of the control house itself since this 
space probably costs about $15 a sq ft. 


Plug-in Units 
Fig. 8 shows the plug-in type control- 
ler that can be plugged into the board 
mounted instrument, or mounted ad- 
jacent to the primary measurement 
and/or control valve. The plug-in units 
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orce have brought an entirely new concept The time constant* of the aneroid tages providing it is coupled with 
in maintenance and repair, in that it is transmitter is 0.9 seconds, whereas the high speed primary measuring devic: 
vail- now possible to switch to remote man- mercury transmitter has a time con- and a high speed final contro! elemen 
are ual operation, remove a defective unit, stant of 9.5 seconds. (control valve). The disadvantages t 
>mi- and plug in a spare in a few seconds. All Fig. 12 shows that the effect of tub- the petroleum field have been the nee 
this is done without disturbing the proc- ing length between the controller and for explosion proofing electrical equip 
emi- ess. The defective unit may then be re- the valve is much more pronounced ment which runs up the installatior 
ents paired in the local instrument shop, than the same length of tubing between _ cost. With the recent liberalization of 
lan, where proper facilities are provided, or the transmitter and the controller; Section No. 500 of National Electrica 
d to returned to the manufacturer for however, if a valve positioner is used Code, however, which now allows mos 
iked repair. the difference almost always cancels thermionic tubes to be used in Class | 
| in A stack type of controller may be out. Division 2 (low hazard) areas; a great 
bol. mounted directly on the control valve From the. series of tests mentioned many installations will fall in th 
but as illustrated in Fig. 9. This is partic- above, the following conclusions were bracket. 
op- ularly desirable on high speed of re- drawn: Another trend which is favorable i 
| on sponse systems, such as flow or pres- 1. Dead period lag** is increased the use of electronics is the recent 
ally sure control, especially where large or with an increase in transmitter practice by some oil companies of 
ving sudden load changes are apt to occur. tubing, controller tubing and dia- classifying centralized control house 
. be phragm motor size (volume). as non-hazardous and permitting gen 
ting High Speed of Response Systems 2. Dead period lag is slightly eral purpose wiring, except for alarn 
s of Dry Type versus Mercury Type Flow greater with a mercury manom- units, etc., which are usually hermeti 
tru- Meter Response:*:°-° Recently one of eter transmitter than with one of cally sealed arcing devices (Class 
r to the instrument companies studied re- the aneroid type, providing other Division 2). The reason control houses 
rate action rates of a flow control installa- conditions are held constant. are classified as non-hazardous in 
ing tion comparing an aneroid and a mer- 3. Dead period lag is greater be- hydrocarbon processing unit area is 
re- cury type transmitter. (Fig. 10.) The tween the controller and valve, due to: No. 1, no hydrocarbons are 
col- length of tubing between the transmit- than between the transmitter and brought to the house, No. 2, the in 
yar- ter and receiver controller, or between controller, when comparing stallation of an explosives alarm in the 
ter- the receiver controller and the control equal tubing length and no posi- control house, that is set somewhat be 
valve could be varied from 10 ft to tioner is used. low the lower explosive limits of the 
“ig. 1000 ft. The volume of the control 4. Insome instances the addition of particular gases that might find thei 
the valve diaphragm could be varied and a valve positioner appears to in- way into this particular house. When 
the a valve positioner could be cut in or crease the dead period lag. the alarm sounds, the operator knows 
or out. The results of these tests are quite Electronic Transmission and Con- that it is not safe to operate any of th 
ed, interesting and serve to indicate the trol Systems. Electronic transmission general purpose manual switches, and 
kind of overall results that may be ex- is considerably faster than pneumatic as the automatic alarm arcing devices 
ail- pected from similar hook-ups. transmission, and therefore has advan- are hermetically sealed, no hazard ex 
ial, Fig. 11 serves to indicate the lag in- *The time constant is time required to attain ists. Some of the other advantages 
volved when using a mercury or aner- + ee en tee ae change inthe — cJaimed for the electronic systems are 
A P z g dead time). - psatl : 
m. oid type transmitter with variable hersDead period lag is defined as the interval 1. Simplified maintenance with 
ed lengths of transmission tubing. ro tpicsegndins inf oe lamella + plug-in radio type construction 
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Infinite controller sensitivity 

without friction or hysteresis. 

3. Elimination of freezing and 
plugging problems. 

4. Essentially no limitation on dis- 
tance between control elements. 

5. Case size permits panel mount- 

ing in the flow plan. 


Computers 

1. Definition of the Term “Com- 
puter Control”:*? Computer is an in- 
accurate name for this type of instru- 
ment or machine. They are called com- 
puters simply because computation is 
the only job so far assigned to them. A 
more apt term might be “Information 
Machine.” The machine develops the 
information as predetermined by the 
operator. 

2. Computers or Information Ma- 
chines. Currently there are two types 
of information machines—analogue 
and digital. An analogue machine is as 
the name imples—a physical analogue 
of the problem to be solved, process to 
be controlled, etc. The physical ana- 
logue may be electrical, pneumatic, 
hydraulic, mechanical, or combina- 
tions. A pneumatic flow controller is 
one form of an analogue information 
machine used for control, while a slide 
rule is an analogus machine used for 
computation. 

A digital computer works by count- 
ing: Data on the problem fed into the 
machine is numerical form and the 
machine processes this information in 
accordance with rules of arithmetic or 
other formal logic. The answer is also 
in numerical form. Digital machines 
can be built with a “memory”—to 
store information to be used at a later 
time. An analogue machine, on the 
other hand, has no memory—the out- 


C-60 


put is instantaneous and continuous. 

3. Present State of the Art. At pres- 
ent there is no single commercial in- 
formation machine on the market to 
control all the variables of a given 
process. Most manufacturers, and 
more so, the would-be user, are just 
becoming aware of the possibilities of 
these machines. As stated before, the 
tasks so far assigned to them have been 
mainly computational. A vast amount 
of coordination and research will have 
to be done before the widespread ap- 
plication of information machine to 
process control is economically feas- 
ible. 

4. Future Computers. Fig. 13 is 
one concept of an information machine 
control system. Both analogue and dig- 
ital types are used. Block A represents 
an analyzing system for the crude 
charge—such information as tempera- 
ture, gravity, viscosity, chemical com- 
position, etc., is fed into the informa- 
tion processing center (Block E). The 
analyzing instruments may be of the 
types covered earlier. They would be 
the analogue type, whereas the infor- 
mation processing center are of the dig- 
ital type. Two paths of information 
are shown—one for transmission from 
the analyzing system to the processing 
center, the other for transmission of 
instructions from the processing cen- 
ter to the analyzing system. 

Block D represents an analyzing sys- 
tem for the end product or products— 
functioning the same as the crude 
charge analysis system. 

Blocks B and C represent a step in 
the process proper. As an example, 
assume that Block B represents a top 
pressure control on a debutanizing col- 
umn, while Block C represents the flow 
of reflux. Should the debutanizer feed 


vary in composition, charge rate, etc., 
a change in temperature may be called 
for. By storing in the machine, the in- 
structions for calculating the tempera- 
ture necessary to produce the end point 
product, the machine will make the 
necessary calculations and corrections. 
The same is true if the end point com- 
position varies. By feeding into the 
processing machine such information 
as predicted market inventories, etc., 
the machine can direct the plant to pro- 
duce the products yielding the highest 
returns within the limits of the process- 
ing equipment. 

Data and records will probably be 
kept in digital form—by punched card, 
tape, magnetic tape and on log sheets, 
The log sheet may be similar fo todays, 
but will be printed automatically. 

As processes increase in complexity 
and speed, an information machine 
will become a necessity. Reactions 
occurring in micro seconds will require 
suitable controls. The processes will 
have to be designed, keeping an eye on 
controllability and flexibility. 


Nuclear Instrumentation 

Radioactive isotopes'® are finding 
application in the oil industry, both in 
research and process control. Inexpen- 
sive radioisotopes are available from 
the reactors of United States, Canada, 
and Great Britain. 

A few examples of the usefulness of 
radioactivity are presented below. This 
is not intended to be a complete re- 
port on any investigation or to cover 
all the applications. 

Radiology. The largest single indus- 
trial application of radioactive isotopes 
in the United States—(76,000 millicur- 
ies of Iridium—atomic weight 192) 
was recently used for inspection of a 
reactor at a large Texas refinery. It 
was the first time that isotopes were 
used to look for hydrogen blisters in 
the steel of a refinery reactor unit. 

Fractionating Tower Flow Pattern. 
A major California refinery has carried 
out a flow pattern study in a large vac- 
uum tower by injecting approximately 
3 millicurries of an oil soluble anti- 
mony compound into the reflux line. 
Geiger-Mueller counters were then 
used outside of the tower to follow the 
flow pattern of the tagged reflux. By 
measuring the time of the cycle of the 
tagged reflux it was also possible to 
calculate the total hold-up in the sys- 
tem. The cost of 11 millicurries of an- 
timony is $33, therefore the amount 
used for this test was approximately $8. 

Location of interface. In a products 
pipe line where a number of different 
products are handled in one line, sev- 
eral of the oil companies are now in- 
jecting radioactive materials whenever 
a product change is made. The pump 
stations along the route have detectors 
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FIG. 11. Transmission lag between transmitter and recever controller using aneriod 
or mercury transmitters, 45 motor, no positioner. 
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FIG. 12. Transmission lag between transmitter and receiving controller, aneroid 
manometer transmitter, 45 motor, no positioner. 


which pick up the interface between 
the two products, letting the operator 
know when to switch tanks in order to 
keep the contamination of products to 
a minimum. This eliminates reprocess- 
ing of products and keeps down grad- 
ing of products to an absolute mini- 
mum. It also permits more than one 
company to use the same pipeline for 
the same type of product, such as 
crude oil, and have an accurate indi- 
cation of the interface between the dif- 
ferently owned products. 

Some companies have provided 
automatic control through relay cir- 
cuits, etc., to switch valves for the new 
products automatically. 

Flow Studies. Radioactive catalyst 
beads were used to determine flow pat- 
terns and the catalyst circulation rate 
in a catalytic cracker. For this work 
catalyst beads are tagged with 1 milli- 
curie of zirconium-95 and the radio- 
active beads are placed in the system. 
The Zr-95 is a gamma-emitting radio- 
isotope and is worth $2 per millicurie. 
Two sets of Geiger tubes are placed 25 
to 50 ft apart along a catalyst stand 
pipe. The two sets of Geiger tubes de- 
termine the time required for a radio- 
active pellet to pass between them. 


This time is fed into a computer into 
which is also fed the density of the cat- 
alyst and the result is a plot of tons per 
hour of circulation. One charge of 
radioactive beads lasts for several 
months. 

Level Measurement. The level of 
liquid or a solid in a closed vessel can 
also be determined by a gamma ray 
source placed in or at the side of the 
vessel. This radiation proceeding in a 
horizontal direction will traverse the 
liquid or solid if its level is above the 
position of the source; on the other 
hand, the rays will pass through air or 
vapor if the level is below the source 
of radiation. Consequently, if the latter 
is moved vertically, the proportions. of 
the gamma rays transmitted, as indi- 
cated by a Geiger-Mueller counter at 
the same height on the opposite side of 
the vessel, will change abruptly at the 
level of the liquid or solid surface. The 
same type of level indication can be 
used for liquids or solids of different 
densities (interface) in the same vessel. 

Other uses for gamma radiation are 
the determination of liquid densities 
and bulk densities of granular solids. 

Another application which has 
proven very successful is the measure- 
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ment of granulated catalyst levels in 
catalytic cracking unit storage hoppers 
and operating surge vessels. In this 
case the radium source is placed in 
wells inside the tower and the Geiger- 
Mueller counter is placed at the high- 
est elevation the level is ever expected 
to attain. The greater the amount of 
catalyst between the source of radium 
and the detector, the less the amount 
of energy detected, and therefore the 
level can be automatically recorded 
and/or controlled by suitable elec- 
tronic circuitry. 


Conclusion 


It is apparent from the foregoing 
examples that the problems susceptible 
to solution with radioactive isotopes, 
and other analytical tools, are as varied 
as the imagination of the investigators. 
In view of the progress already made, 
there is no doubt that the future holds 
great promise for further application 
of these tests that will be of great bene- 
fit to the oil industry. 
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Effect on V. |. of Two Viscosity Index Improvers‘ 


The result of addition of two V. |. improvers cannot 
be predicted on the basis of the effect of each, alone 


T HE petroleum industry is continu- 
ally striving to produce improved lu- 
bricants that wil reduce automobile 
engine wear to a negligible magnitude. 
A major portion of the wear occurs in 
starting the engine, particularly in cold 
weather, when oil is viscous. This can 
be remedied by employing fluid, low 
viscosity oils that retain their lubri- 
cating qualities at operating tempera- 
tures. High viscosity index oils are 
required for this purpose so that tem- 
perature change will have little effect 
on the viscosity. Commercial viscosity 
index improvers are often added to the 
oil to attain this desired characteristic, 
and in many formulations two improv- 
ers are employed to produce such oils 
economically. 

Methods for predicting the true vis- 
cosity index and viscosities of the oil- 
additive mixture are important to the 
refiner as considerable experimental 
work is avoided if accurate blending 
data are available. Blending charts 
have been developed (', *) to aid in 
selection of viscosity index improvers 
and estimation of viscosity and viscos- 
ity index of the oils containing them. 
These charts are restricted, however, 
to the use of a single viscosity index 
improver in the blend. 

Work done in our laboratories 
showed that considerable error is in- 
troduced if the above charts are used 
for estimating viscosity index and vis- 
cosity of blends containing more than 
one viscosity index improver. This is 
demonstrated in Figs. 1 and 2. They 
show that the difference between the 
estimated and experimental quantities 
of viscosity index improvers required 
to attain the desired properties may be 
as high as 50 per cent or more. The 
quantities actualy required to obtain a 
certain viscosity are greater than those 
estimated from the charts. Actual ad- 
ditive requirements to obtain a certain 
viscosity index may be either higher 
or lower than those estimated depend- 
ing on the quantities of the two im- 
provers used. 


Nomographs 
Nomographs, or blending charts, can 
be prepared to permit the accurate 
prediction of viscosity index and vis- 
cosity for systems containing two or 
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FIG. 1. Viscosity indexes of oil-additive blends. 


more viscosity index improvers. Typi- 
cal nomographs applicable for blends 
containing commercial additives desig- 
nated as “A” and “B” are shown in 
Figs. 3 and 4. The following example 
illustrates the method for using charts. 

Problem. Given a base oil blend of 
101 V.I. and 43 SUV @ 210 F., calcu- 
late the quantity of additive “A” neces- 
sary to secure a final product of 137 
V.I. Assume 3 per cent additive “B” 
(based on the oil) will be used. Also 
estimate viscosity of the final blend. 

Solution. The quantity of additive 
“A” required to obtain the 137 viscos- 
ity index blend is obtained from the 
nomograph in Fig. 3, the viscosity of 
the final blend is then determined from 
the nomograph in Fig. 4. 
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Blends 

Estimation of Quantity of Additive 
“A” in the Blend. Using Fig. 3 draw a 
line between the points on the scales 
“D” and “C” showing viscosity and 
viscosity index of the base stock, re- 
spectively. Mark the point of intersec- 
tion of this line with reference line R.,. 
Connect this point with the point on 
scale “B” showing per cent additive 
“B” used in the blend. Mark the point 
of intersection of this line with the 
reference line R,. Connect this point 
with the point on scale V.I., showing 
the desired viscosity index of the blend 
and extend this line to scale “A.” The 
point of intersection with scale “A” 
represents the quantity of additive “A” 
needed to obtain the 137 viscosity 
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FIG. 3. Viscosity index of lubricating oils containing two viscosity-index improvers. 


index blend. This quantity is 3.2 per 
cent weight based on the oil. 
Estimation of Viscosity of Blend. 
Using Fig. 4 connect points on the 
scales “C” and “D” showing viscosity 
and viscosity index of the base oil, re- 
spectively. Mark the point of intersec- 
tion of this line with the reference line 
R,. Connect the intersection point with 
the point on scale “B” showing the 
quantity of additive “B” employed. 
Mark the intersection with the refer- 
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ence line R*. Connect this point with 
the point on scale “A” showing the 
quantity of additive “A” used in the 
blend. The point of intersection of 
this line with scale “Sc” represents the 
viscosity of the blend containing the 
two additives. In this case viscosity is 
54.8 Saybolt Universal Seconds at 210 F. 

Charts should not be used for esti- 
mating viscosity indexes or viscosities 
of blends containing less than 0.5 per 
cent weight of either additive. 


Separate nomographs must be con- 
structed for each pair of additives em- 
ployed, but they are applicable for all 
base oils regardless of the crude oil 
source. For constructing the nomo- 
graphs algebraic equations must be 
developed as follows: 

Viscosity index of the blend is esti- 
mated from the following empirical 
equation: 


Log V.I., = a log A+ b log B+ ¢ 


THE PETROLEUM ENGINEER, Reference Annual, 1954 








ae Ss Pnct ant ARdaAditives 


, = fs. | 













































a) 
Se 
= 
@ 
 ~) 
=x 4 =x = 
mae s wa 2 ° 
. ote 
rt) > oe . 
- 0 ow - 
7. ie See, : 
42.0 al = - il 
- ° ° a : 
me a —™ 7 = ° 7 
L » 1004 3 T= 4 
° ye. “4 on 
- = = o om 
Ww _— 
41.0 a - bg > a 
- o 4 “” 7 pe 
° i?) 
be > J ° ail 4 
= »” « 
- a _ S + 
40.0 = rr) a 
: - 4 
- Pr} J > a 
. e ” 
q > 18 - "a 
a _l4ao = 
+39.0 
130 
“” 
rt) 
2120P 
= 
ao) 
q — 
- 
° 
“a HOR 
7) 
° 
Oo 5 
° 55.0" SUV 
=l00r 
o 
rm 
x a 
l | l | l 
2.0 Jae 4.0 5.0 
Additive "B", Wt. % 
—— a © 1 if i l rn 3 
3.5 3.0 
Additive "A", Wt. % 


FIG. 5. Relative total cost of combinations of two viscosity-index improvers. 
(Finished blend, 137 viscosity index). 


log C-+-d log D-+K, where: 

V.I., = calculated viscosity index of 
the blend. 

A = quantity of viscosity index im- 
prover “A” expressed in per cent 
weight on the oil. 

B = quantity viscosity index im- 
prover “B” expressed in per cent 
weight on the oil. 

C = viscosity index of the base oil. 

D = Saybolt Universal viscosity of 


the base oil at 210 F. 
a, b, c, d, and K — constants 


The equation contains five constants 
which must be determined. This is 
done by using five experimental blends, 
substituting the observed values into 
the original equation and solving for 
the constants. More than five blends, 
however, should be prepared to com- 
pensate for inaccuracies involved. 
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FIG. 4. Viscosity of lubricating oils con- 
taining two viscosity index improvers. 


Similarly: 
Log S, = a’ log A + b’ log B + c’ 
log C +- d’ log D + K’ 
c’ log C + d’ log D+ K’ 
where S, = viscosity of the finished 
blend, SUV @ 210 F. 
A, B, C, and D = same nomencla- 
ture as used in former equation. 
a’, b’, c’, d’ and K’ = constants dif- 
ferent from those used in the 
former equation. 
The same blends are used in deter- 
mining constants for both equations. 
Equations employed for the con- 
structure of the nomographs in Figs. 3 
and 4 are as follows: 


Log V.IL, = 0.098 log A-} 0.023 
log B + 0.348 log C — 1.012 log 
D + 3.024 

Log S, = 0.128 log A-+ 0.073 log 
B— 1.515 log C+ 1.472 log D 
+ 2.260 


The standard method for construet- 
ing nomographs from the algebraic 
equations has been used’. 

Accuracy of the nomographs shown 
is + 1.0 viscosity index point and 
+ 0.4 SUV @ 210 F. These deviations 
are within the precision of the ASTM 
procedures for the viscosity and viscos- 
ity index determinations. Comparison 
of the observed viscosity indexes and 
viscosities of the blends with those 
estimated from the nomographs is 
shown in Table 1. 
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INSTALL CALL FIN rank HEATERS 


ONE foot of CAL-FIN TANK 

HEATER tubing has more heating surface 

and with viscous oils does more work 

than EIGHT feet of bare pipe of the same size. 
This means REAL SAVINGS in first cost. 

The low over-all height permits the 

fluid level of the tank to be run down as 

low as 36 inches and still have the 


heater completely submerged. 


For detailed information, write for Bulletin *3005 
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| drayer-hanson 


INCORPORATED 
LOS ANGELES 1, CALIFORNIA 
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CAL-FIN Tank Heaters are available in standard sizes up to 1,325 sq. ft., 
and special sizes up to 6,000 sq. ft. 





Table 1. Comparison of observed and ca}. 
culated vicosity index and viscosity of oj). 
additive blends. 





Viscosity index Viscosity, SUV @ 210 F 


a ~ 


Caleu- Ob- Caleu- Ob- 


lated served Error lated served Error 
146.5 145 +1.5 52.6 51.9 7 
141.0 141 0.0 56.8 57.2 = 
138.0 139 —1.0 49.6 49.2 40% 
144.0 148 =+1.0 53.4 53.2 409 
142.0 143 —1.0 46.8 46.6 409 
141.0 142 1.0 49.0 49.2 —0? 
136.5 137 0.5 55.5 56.2 —0.7 
143.5 143 +0.5 48.3 48.1 +0.2 
131.5 130 +1.5 51.8 51.4 +0.4 

AVOTEGD. 0.000000 1.0 Average.........0.4 





Maximum error. .1.5 Maximum error. .0.7 





These charts are used in determin- 
ing the combinations of improvers that 
will produce the desired product qual- 
ity from a given base stock. The most 
economical quantities of the two addi- 
tives in the blend are then calculated 
from the nomographs by the follow- 
ing procedure. 

On the nomograph in Fig. 3 the 
quantity of improver “B” added to a 
base oil of selected characteristics js 
varied throughout the range of usable 
concentrations. The corresponding 
quantity of improver “A” necessary 
to obtain the specified viscosity index 
of the product is then estimated in the 
same manner as the example problem. 
The quantity of one additive increases 
as requirement for the other additive 
decreases. The total cost of both addi- 
tives for each combination is plotted 
against quantity of either additive em- 
ployed in these blends. The lowest point 
on this curve shows the most economi- 
cal quantities to be used commercially. 
Such a curve is shown in Fig. 5. In 
this case the desired 137 viscosity index 
blend is obtained with a minimum cost 
of viscosity index improvers by em- 
ploying 3.2 per cent weight additive 
“*A;” 3.2 per cent weight additive “B.” 

For a fixed viscosity of the product, 
the viscosity for each of the above com- 
binations is obtained from Fig. 4 and 
marked on the curve in Fig. 5. Only 
one combination of additives results in 
both a desired viscosity index and a 
desired viscosity of the finished blend. 
For adjusting both viscosity index and 
viscosity of the blend several curves of 
this type must be drawn using base 
stocks of different viscosities. 
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The year was 1854. Franklin Pierce was President. 
Stephen A. Douglas was leading a fight to abolish the 
Missouri Compromise on slavery. The railroads were 


beginning their first westward expansion . . . just the 
year before, rail connection had been established be- 
tween New York and Chicago. Only 10 years before, 
Samuel F. B. Morse had invented the telegraph, and new 
inventions were rapidly changing the face of American 
industry. Large scale production “was at hand, and in- 
dustry stood on the threshold of a new, remarkable era. 


Though the first Wickes Boilers would look crude indeed 
alongside the highly efficient units Wickes makes today, 
they were quite advanced for their time, and industry 
soon learned that the name Wickes stood for depend- 





SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo * Charlotte, N.C. 

* Chicago * Cleveland * Dallas * Denver * Detroit * Fort Wayne, Ind. * 

Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New 

York City * Portland, Ore. * Saginaw * Salt Lake City * San Francisco 
* Springfield, Ill. © Tampa, Fla. * Tulsa * Washington, D.C. 
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able low-cost steam production. Through constant re- 
search, expansion of manufacturing facilities and the 
introduction of modern production techniques, Wickes 
has maintained that position of leadership for the last 
100 years. 


Today, Wickes can supply your requirements for steam 
generators capable of producing 500,000 Ibs. steam per 
hour at pressures up to 1000 psi. — all types of multiple 
drum boilers adaptable to any standard method of firing. 
For pressures up to 900 psi., with sustained steam pro- 
duction up to 40,000 Ibs., Wickes Type A Boilers can be 
shop-assembled, ready for igmediate installation. Con- 
sult your nearest Wickes representative or write today 
for descriptive literature. 


RECOGNIZED QUALITY SINCE 1864 
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Early photograph of Wickes’ shop force 


WICKES THE WICKES BOILER COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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; than 
e crude residuum. Deasphalted gas jj t 
Feeds for Catalytic Cracking Unitst 2 yrsiced ons conventional propam | 
deasphalting unit from crude residuum suc 
as previously described by Oden and first 
Foret. prol 
E. CLARENCE ODEN* and JOSEPH J. PERRY* A lubricating oil plant takes crude J int 
residuum and vacuum distills it to a it is 
100, 200, 300 neutral distillate, a heavy witl 
Usk of catalytic cracking units has ex- With the advent of peacetime opera- _intermediate distillate, and a residuum. cyc 
panded enormously over the past sev- tion and low severity motor operation The neutral distillates are the lightest oon 
eral years with the need for ever in- this 15,500 bbl per day throughput of the vacuum still cuts and are the two 
creasing amounts of high quality gaso- became 40,000 plus barrels per day. raw materials which is further refined cyc 
line. Heretofore in most refineries the Although the crude rate to the refinery to produce 100, 200, and 300 neutral prc 
feed stock to be fed these units had to was increased by a very considerable lube blending stocks. Average neutral wel 
be the type that would give the greatest amount, it may readily be seen that with distillate corresponds to about 200 om 
amount of conversion products per this high ratio of catalytic cracking neutral distillate. The first refining step dil 
barrel of capacity with the emphasis capacity to crude runs, it would be pos- of neutral distillate is a furfural extrac. ligh 
more on the products than economics. sible to catalytically crack a very large tion. Furfural extract is the extract por- ta 
This feed in most cases was automat- percentage of all material heavier than tion of 100, 200, and 300 neutral distil. rer 
ically virgin heavy gas oil and oils kerosine and alsotorecyclea large per- late and represents about 30 to 40 du 
from the vacuum distillation of crude centage of the cycle oils produced. volume per cent of the neutral distil- of 
residuums. Because of the need for catalytic late. Soft wax is extracted from the 
With the expansion of catalytic cracking feed stock, many stocks were _raffinate of the furfural extraction step. 
cracking capacity, feed stocks that have cracked and experience gained in their Extraction is done on a methyl ethyl 
previously been borderline have as- use that would not have been possible ketone wax extraction unit. The wax fee 
sumed greater importance. Among at other refineries with proportionally _ referred to as soft wax is too soft to be thi 
these feed stocks are catalytic cracking less catalytic cracking capacity. At the of use commercially as such. Heavy mi 
cycle oils, lube plant return stocks, | Lake Charles refinery yield data were _ intermediate or 500 neutral distillate js wi 
cycle oils from thermal unit operations, obtained from pilot plant investigations a vacuum still product but it is duo-sol tic 
and feed stocks obtained from treat- and correlated. These correlations were extracted instead of furfural extracted ta 
ment of oils from thermal units. This then checked against actual commer- as are the lighter distillates. This ex- F, 
article will give yields to be expected cial operations and corrected em- tract, of course, is heavy intermediate K 
from some of these. pirically. In most cases the empirical duo-sol extract and represents about 40 ce 
The Lake Charles refinery was corrections were very small. The re- per cent of the original heavy interme- Tl 
originally designed to produce a part _ sults of these correlations followed by _ diate distillate. The vacuum tower er 
of the vast quantities of aviation gaso- empirical corrections are present in residuum is also duo-sol extracted to th 
line required by our armed forces dur- this discussion. The Lake Charles re- make bright stock extract and bright Cz 
ing World War II and also to provide finery processes mixed base Gulf stock raffinate. This bright stock ex- st 
feed stock for a butadiene plant. The Coastal crudes along with some sour tract is vis-broken and yields are pre- Vi 
original design was for a crude through- West Texas crude. sented for the gas oil from vis-broken cl 
put of 70,000 bbl per calendar day. bright stock extract and from gas oil n 
The main pieces of equipment at the Feed Stocks produced by propane deasphalting of te 
refinery were a propane deasphalting A brief description of the catalytic the tar from the bright stock vis- T 
unit, conventional atmospheric pres- cracking feed stocks available will now breaking operation. cl 
sure topping units, a combination be given. Complete analyses of these A third source of catalytic cracking e 
thermal cracking and reforming unit, feed stocks are given in Table 1. Vir- feed stock is from cycle oils produced 
sulfuric acid alkylation units, and 3 gin light gas oil and virgin heavy gas on the catalytic crackers themselves. 
model 2 fluid catalytic cracking units oil are primary products from the Heavy cycle oil corresponds roughly to 
of 15,500 bbl per day design through- atmospheric topping units. Virgin light virgin heavy gas oil in boiling range and C 
put each. gas oil is the first cut heavier than light cycle oil to virgin light gas oil. 
itil: iain Stemi, atin, Oe kerosine with an ASTM 90 per cent of Heavy cycle oil comes from two 
finers Association, Beaumont, Texas, February about 600 F. Virgin heavy gas oil is sources. It may be the result of a crack- 
_ yl the next heavier cut and is lighter than _ing reaction in a material that is heavier ‘ 
TABLE 1. Typical feed stock analyses. ‘ 
Column No. 1 2 3 4 5 6 7 . 9 10 11 12 13 4 15 16 17 
Thermal 
G.0. DAGO DAGO 
from from from 
Heavy  Vis- Vis- Vis- 
Heavy Int. breaker breaker breaker 
“- — = wy is “B” Rerun Furfural Neutral Soft Int. Duo-Sol B.S. B.S. asphalt 
Feed type VHGO VLGO DAGO HCS HCS’7~ HCS LCS LCS bottoms extract distillate wax dist. extract extract extract tar 
Gravity, API.......... ... 28.0 39.4 21.4 22.5 29.0 22.5 29.5 28.7 31.0 18.0 29.3 35.3 24.5 12.9 30.4 17.9 19.8 
IBP at deg F...... cicsececseee 530 468 = 552_—si8D—si58O—siBHS OBL 44s 612 390 399 386 478 474 
Watdeg Fo... 6105138661 5982s] (ss48G C(t CCSG CC (tiHC(tiKGC‘“‘«‘éi — 439 557 514 
iin veaaee «cee veee 538 — 644 640 625 506 535 456 674 696 466 666 617 
50 at deg F.. 685 551 677 «657, is«42isiBKA CAB 493 7 
70 at deg F.... - 568 678 «661. s552s«SBR «4G 541 - 
90 at deg FP... 604 — 686 607 595 471 653 
EP at deg F... -- 680 — - — 688 635 523 . -- _ 
Per cent at 700 F........... 59 _ 21 65 85 95 — _ 25 48 33 23 8 95 42 50 
Conradson carbon res., wt per cent ‘0.0 0.0 3.0 0.0 0.0 40.0 0.0 0.1 0.0 0.0 0.0 - 0.2 2.5 0.0 3.5 3.3 
Sulfur, wt per cent...... 0.2 0.3 0.5 0.9 0.6 10.7 0.4 0.4 0.6 0.5 0.3 0.4 0.8 0.4 0.7 0.6 
Aniline point, F........ 188 «6166 = 209,156 171,—s—i—i—isaT?SSs87 88 150 292 - 219 185 122 148 142 
Diesel index... ..... ... 50.5 59.6 44.7 35.1 49.6 36.0 37.5 39.3 27.4 27.0 65.0 — 53.7 20.4 37.1 26.5 28.1 
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than heavy cycle stock such as de- 
asphalted gas oil or it may be a result 
of cracking a material of its own weight 
such as virgin heavy gas oil. In the 
first case (“A” heavy cycle oil) it is 
probably largely a cracked product and 
in the second case (“B” heavy cycle oil) 
it is probably a cracked product mixed 
with some unreacted virgin oil. Heavy 
cycle oil may also be the product of 
cracking heavy cycle oil from the first 
two sources mentioned (“C” heavy 
cycle oil). Light cycle oil may be a 
product from a material of its own 
weight (“A” light cycle oil) or a heavier 
one (“B” light cycle oil). A light cycle 
oil which is produced from cracking 
light or heavy cycle oil is not discussed 
in this article. Feed stock referred to as 
rerun bottoms is the oil which is pro- 
duced from the further fractionation 
of catalytic fractionator overhead. 


Feed Stock Yields 

Table 2 has yields for the various 
feed stocks. Throughout the balance of 
this discussion when a feed stock is 
mentioned, the column in Table 2 
where its yields appear will be men- 
tioned. The yields as presented are 
taken at a reactor temperature of 900 
F, 30 D+L catalyst activity (M. W. 
Kellogg method), and 0.5 weight per 
cent carbon on regenerated: catalyst. 
The yields are presented at two differ- 
ent severities of operation. Obviously 
these severities and unit conditions 
cannot be optimum for all of the feed 
stocks involved. These yields would 
vary somewhat for every individual 
cracking unit depending on complete- 
ness of spent’ catalyst stripping, reac- 
tor temperature, catalyst activity, etc. 
These are basic yields. In this dis- 
cussion volume per cent conversion 


is the total feed above 400 F ASTM 
minus product above 400 F ASTM di- 
vided by the total feed above 400 F 
ASTM. 

Virgin heavy and light gas oil 
(Columns 1 and 2) are probably about 
the most commonly used feed stocks 
today. The yield structures of both at 
equal conversion levels are about the 
same, reasonably good yields of the 
important conversion products with a 
moderate coke yield. Virgin light gas 
oil is converted less for a given set of 
cracking conditions and produces 
much more light cycle oil than does 
virgin heavy gas oil due to the boil- 
ing ranges of the two feeds. 

Deasphalted gas oil (Column 3) is 
relatively easily cracked being both a 
virgin feed and having a high boiling 
range. It has an average Conradson 
carbon residue of 3.0 weight per cent. 
This carbon residue goes directly to 
coke giving deasphalted gas oil a higher 
coke yield, particularly at low conver- 
sion levels, than might otherwise be 
expected. This is the reason that the 
coke yield from deasphalted gas oil 
increases less rapidly than it does from 
other feed stocks. This effect may be 
noted in Table 2. 

Deasphalted gas oil from sour West 
Texas crude usually has a consider- 
ably higher weight per cent Conradson 
carbon than deasphalted gas oil from 
sweet crudes. Hence this deasphalted 
gas oil makes more coke than regualr 
deasphalted gas oil. Experience has in- 
dicated that carbon residue carries the 
bulk of catalyst contaminants. West 
Texas deasphalted gas oil has more 
Conradson carbon and is a more con- 
taminating feed stock than regular de- 
asphalted gas oil. Another characteris- 
tic of deasphalted gas oil is that at a 





given conversion it has a high gasoline 
and a low total butanes-butylenes yield. 

Except for coke yield the yields and 
conversions from first pass heavy cycle 
stocks (Columns 4 and 5) are prac- 
tically identical. The yield structure 
here is similar to the yield structure 
from virgin heavy gas oil. The “A” 
heavy cycle stock yields slightly more 
coke than “B” heavy cycle stock. 
Heavy cycle stock yields more heavy 
cycle oil than does virgin heavy gas oil 
at a given conversion. Yields from 
“C” heavy cycle stock (a second pass 
stock) (Column 6) have the same gen- 
eral structure as those from “A” and 
“B” heavy cycle stock but for a given 
conversion more coke is produced. 
This increase is quite marked indicat- 
ing a rapid decline in heavy cycle stock 
quality with each catalytic cracking 
pass. The “C” heavy cycle stock is 
also cracked less for a given severity. 

It may be noted that the yields from 
“A” heavy cycle oil are better than 
those from “C” heavy cycle stock 
although both have about the same 
diesel index. This points up one of the 
problems in determining cycle stock 
cracking, namely finding a good single 
laboratory method of determining feed 
stock quality. Diesel index may be 
used but it is apt to be misleading as in 
the case of “A” and “C” heavy cycle 
oils. If two feed stocks have the same 
boiling range and about the same his- 
tory the one with the higher diese! 
index will usually be the better feed 
stock. In the case of “A” and “C” 
heavy cycle stock “A” cycle stock is 
first pass and its parent stock is very 
heavy whereas “C” is second pass 
stock. Diesel index is practically mean- 
ingless for virgin feeds. 

Yields from light cycle stock (Col- 











TABLE 2. Yields — percentage on feed. 


Column No. 1 2 3 


Feed type VHGO VLGO DAGO 

A. Severity 1 
Coke, wt per cent.............. 
Dry gas, wt per cent............ 
Tropyiene, vol. per cent......... 
Total B-B, vol. per cent......... 
Gasoline, vol. per cent.......... 

Total B-B + gaso 

Light cycle stock, vol. per cent... 
Heavy cycle stock, vol. per cent. . 
version, vol. per cent........ 
tane, vol. per cent......... 
— be per cent......... 
yienes, vol. per cent......... 

B. Severity 2 
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Coke, wt percent.............. 
Dry gas, wt percent............ 
Pro iene. vol. per cent......... 
Feta! B-B, vol. percent......... 
line, vol. per cent.......... 
Total B-B + gaso, vol. per cent.. 
Light cycle stock, vol. per cent... 
Heavy cycle stock, vol. per cent. . 
version, vol. per cent........ 
Isobutane, vol. per cent......... 
Butane, vol. per cent......... 
Butylenes, vol. per cent......... 
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900 deg F reactor temperature 
30 D+L catalyst activity (synthetic) 
0.5 Wt. per cent carbon residue on catalyst 


4 5 6 7 8 9 10 ll 12 13 14 15 16 17 
Thermal 

G.O. DAGO DAGO 

from from from 

Heavy  Vis- Vis- Vis- 
Heavy Int. breaker breaker breaker 
- ‘ os bi A “B Rerun Furfural Neutral Soft Int. Duo-Sol B.S. BS. asphalt 
HCS HCS’' HCS LCS LCS bottoms extract distillate wax dist. extract extract extract tar 
4.5 3.7 3.3 2.4 1.9 1.3 5.5 3.0 2.5 7.0 10.0 3.9 8.5 9.0 
5.1 5.1 3.7 4.8 4.2 3.4 5.6 6.2 9.8 11.1 5.8 4.7 5.8 4.0 
3.2 3.2 2.4 3.8 3.4 2.7 1.8 5.2 10.2 4.6 3.0 3.9 4.2 3.4 
9.6 10.0 7.2 8.4 7.4 6.8 9.3 12.1 22.0 9.7 8.9 7.2 6.8 6.9 
27.4 27.4 20.0 22.5 21.0 22.6 36.9 46.0 652.0 540 41.0 28.0 27.4 26.0 
37.0 37.4 27.2 30.9 28.4 29.4 462 68.1 74.0 63.7 49.9 30.2 34.2 32.9 
30.6 30.6 34.0 68.0 71.0 71.0 23.0 17.0 8.0 19.0 17.0 55.0 29.0 $2.0 
31.4 31.4 37.0 0 0 0 28.0 24.0 17.0 14.0 26.0 9.0 31.0 30.0 
38.0 38.0 29.0 32.0 29.0 29.0 49.0 59.0 75.0 67.0 57.0 36.0 40.0 38.0 
4.3 4.3 3.0 4.1 3.5 , ey 3.1 3.9 7.5 1.7 2.3 3.0 1.3 1.6 
1.3 1.3 0.8 0.7 0.6 0.6 1.0 1.0 1.8 1.3 1.2 0.7 1.0 0.7 
4.0 4.4 3.4 3.6 3.3 3.5 5.2 7.2 12.7 6.7 5.4 3.5 4.5 3.6 
2.9 2.1 2.6 4.3 0.9 0.6 3.7 2.0 1.8 5.0 7.8 1.9 6.0 5.8 
3.4 3.4 2.1 2.8 2.3 2.0 3.8 4.7 9.1 5.4 4.0 2.7 3.8 2.5 
2.2 2.3 1.4 2.2 1.8 1.4 1.5 [8.9 9.5 3.9 2.0 2.4 2.6 2.0 
6.2 6.6 3.9 5.0 4.1 2.6 5.6 8.8 20.6 7.0 7.1 4.6! §.3 3.2 
71.2 21.1 12.7 15.5 13.4 16.1 31.0 39.0 50.0 49.0 35.0 16.5 28.0 21.0 
3 8 8.7 16.6 20.5 17.5 18.6 38.6 47.8 70.6 56.0 42.1 21.1 28.2 24.2 
34.8 34.8 38.0 79.0 82.0 82.0 25.0 20.0 9.0 23.0 20.0 65.0 30.0 37.0 
$8.2 38.2 44.0 0 0 0 37.0 32.0 26.0 19.0 34.0 10.0 36.0 36.0 
27.0 27.0 18.0 21.0 18.0 18.0 38.0 48.0 67.0 56.0 46.0 25.0 31.0 27.0 
r a2 1.4 3.1 1.6 0.9 1.2 3.1 7.0 1.0 1.9 1.5 0.8 0.5 
0.7 0.7 0.3 0.4 0.3 0.3 0.5 0.7 1.6 0.8 1.0 0.6 0.6 0.3 
2.8 3.2 2.2 2.5 2.2 1.4 3.9 5.0 12.0 5.2 4.2 2.5 8 2.4 
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More Accurate 
Level Reading 
of LOW 
TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING* 
GAGES 


You get the highest possible 


accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 


This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent- 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 


Here’s a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries, 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or 

transparent. 


Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
—s Jerguson mod- 
els, 


* Patented 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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umns 7 and 8) bear about the same 
relation to the yields from virgin light 
gas oil that heavy cycle stock. yields 
bear to virgin heavy gas oil yields. 
(Refer to Columns 1 and 2 and Col- 
umns 7 and 8 for this comparison.) In 
general, light cycle oil is relatively 
hard to crack but does not make an ex- 
cessive amount of coke. The product 
yield is good from an economic view- 
point. The “A” light cycle oil is easier 
to crack than “B” light cycle oil. This 
is because “B” light cycle oil is a 
cracked product. Rerun bottoms (Col- 
umn 9) a light second pass light gas oil 
gives relatively good yields from an 
economic viewpoint but requires a high 
severity of operation to crack much. 

Yields presented for lube plant re- 
turn stocks are not as reliable as the 
data previously discussed. Much less 
pilot plant work has been done on 
them. In addition, when they have been 
charged to commercial units their per- 
centages have usually been small mak- 
ing empirical corrections difficult and 
subject to inaccuracies. Data are being 
presented more to show trends than 
anything else. It should be kept in 
mind that these particular lube plant 
return streams would be peculiar to 
one refining setup and do not neces- 
sarily apply to any other. 

Neutral distillate (Column 11) cracks 
more easily and produces slightly less 


| coke than does virgin heavy gas oil but 


otherwise it is similar to it in con- 
version yields characteristics. Conver- 
sion yields would be cracking products 
other than gas oils. Neutral distillate 
produces more heavy than light cycle 
oil. Furfural extract (Column 10) is 
quite similar to heavy cycle oils in its 
cracking characteristics. About the 
principal difference is that it cracks 
more easily and yields considerably less 
propylene. Soft wax (Column 12) is 
about the ideal catalytic cracking feed 
stock. It cracks very easily, makes very 
little coke and gives high yields of total 
butanes-butylenes and gasoline both 
very valuable products. It does yield 
much more heavy than light cycle oil 
which is about its only fault. 

Heavy intermediate distillate (Col- 
umn 13) gives yields which are very 
similar to those from deasphalted gas 
oil. The principal difference is that 
heavy intermediate distillate is easier 
to crack. Heavy intermediate duo-sol 
extract (Column 14) yields a high 
amount of coke for a given conversion. 
It tends to show the high ratio of gaso- 
line to butanes-butylenes yield which 
is characteristic of deasphalted gas oil 
and to show more heavy than light 
cycle oil production also charactenstic 
of deasphalted gas oil. 

Gas oil from vis-breaking bright 
stock extract (Column 15) is some- 
what similar to a light cycle stock. It 
is hard to crack, yields a considerable 





| amount of coke, and has a yield split 


quite similar to that from a light cycle 
stock. Deasphalted gas oil from vis- 
broken bright stock extract and from 
vis-broken asphalt (Column 16 and 17) 
are practically the same. Both are 
similar to yields from a cycle stock but 
yield a very large percentage of coke. 
Hence they are not particularly valu- 
able feed stocks. 


Summary 

Catalytic cracking may be applied to 
a very wide variety of stocks. About the 
only limiting factors are economics and 
catalyst bed contamination. In general, 
virgin gas oil feed stocks are the most 
desirable large quantity feed stocks, 
They are, however, most apt to carry 
contaminants. Some return streams 
from lube plants are very good feed 
stocks, others are not. Lube plant 
extracts which are the result of an ex- 
traction in which aromatic components 
are extracted such as furfural extract 
are below average in catalytic cracking 
quality whereas paraffinic extracts such 
as waxes, etc., are excellent feed stocks. 
First pass cycle stocks are good feed 
stocks but their quality decreases 
rapidly as the number of passes in- 
creases. There is no really good system 
of measuring cycle stock quality as 
catalytic cracking feed stock.* * * 


REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’ incl. in stock. 


SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
eit and gas lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 


SC UTH BEND 21, INDIANA, U.S.A 
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“Install, feed and forget ‘em.” This is how one 


oldtime customer describes his experience with 


Gaso Pumps and their ability to deliver continu- 


ous performance under peak loads with minimum 


attention and maintenance. High efficiency result- 
ing in low pumping cost per barrel is what buyers 
look for in pumps, and get unfailingly in GASO 
Pumps. Have you a copy of our 1954-55 catalog? 








Unaffected by organic soil conditions, Barrett Pipeline Felt 
forms a perfect bond with coal-tar enamel to provide added 
strength and resistance to impact shocks and soil stress 
effects. Made to exacting standards, this coal-tar saturated 
felt is compatible with the famous Barrett Primers and 
Enamels... and is, without question, the best reinforcing 
wrapper for protecting capital invested in pipe lines. 


Pipe lines protected with Barrett Enamel and Coal-tar 
Saturated Asbestos Felt have been removed after long 
periods of service and relaid in other locations without re- 
moving the old coating, or expensive reconditioning; a first 
rate testimonial to the ability of this wrapper to shield 
effectively the enamel from displacement, penetration, 
shear, and other soil and pressure stresses. The use of 
Barrett Pipeline Felt will prolong the life of steel pipe— 
under the toughest conditions—while increasing its cost by 
only a small fraction. 
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wrapped...for keeps 


And when you specify Barrett, you get the expert assist- 
ance of the Barrett Technical Assistance Group right from 
the planning stage until the job is finished. In the field, the 
Barrett Service Representative is available for ‘‘on-the- 
job” assistance in the proper methods of handling and 
applying coating material. 


We welcome the opportunity to place the Barrett Technical 
Service Group at your service—or to send you further 
information concerning Barrett Asbestos Pipeline Felt. 
Phone, write, wire Barrett. 


Approved Barrett Applicators are available for protecting 
pipe in coating plants, yards, in the field, or special work 
throughout the country. BARRETT DIVISION, Allied 
Chemical & Dye Corporation, 40 Rector Street, New York 
6, N. Y. In Canada: The Barrett Company, Ltd., 5551 Saint 


lied 
Hubert Street, Montreal, Quebec. | (Chemical 
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BARRETT PROTECTIVE COATINGS 
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Microwave Control of Pumping Stations‘ 


ONE solution to the problem of 
increasing pipe line capacity to meet 
growing load demands and to take care 
of expanded refinery facilities is the 
installation of booster stations located 
at strategic points along the line. Al- 
ready well established is the practice 
of making such stations essentially 
automatic in Operation with modern 
sequence control starting equipment 
and protective systems. It has been a 
logical next step to make such stations 
unattended, placing them under the re- 
mote supervision and control of an 
operator at an attended station or some 
other convenient point. This is being 
done by an increasingly large number 
of transportation companies. Most of 
these installations have utilized physi- 
cal wire circuits to provide the chan- 
nels for remote operation. 
Concurrently with the growing ac- 
ceptance of remote, unattended opera- 
tion, microwave radio to provide voice 
and teletype communication for pipe 
line operation has been installed by a 
number of companies and is being 
considered by many others. Microwave 
radio also can provide readily the 
types of telegraphic channels required 
for operation of most of the accepted 
supervisory control and telemetering 





7Presented at ASME Petroleum Division 
meeting, 1953. 
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FIG. 1. Block diagram of Plantation Pipe Line Microwave system, showing multi- 
plex channels employed for communication, telemetering, and supervisory control. 


systems. Hence it is a natural step to 
combine control and telemetering 
functions with the conventional com- 
munication functions for which micro- 
wave is usually installed, using the oné 
microwave system to provide all the 
services for which physical circuits 
would otherwise be required. Although 
microwave often proves to be the most 
economical medium of voice and tele- 
type communicaion when considered 
for these functions alone, the relatively 
low cost of adding channels to a micro- 
wave system for additional functions 
may make an otherwise doubtful eco- 
nomic case decisively favor microwave 
if present or future addition of remote 
control and telemetering are consid- 
ered. 

The use of microwave for these 
functions, in addition to its economic 
attractiveness, places all the communi- 
cation facilities at discrete locations 
under complete control of the pipe line 
operator. It also provides him with 
channels that, in a properly engineered 
system, are highly reliable and virtual- 
ly immune to the hazards of weather 
conditions. 

The purpose of this paper is to de- 
scribe the operation of a typical super- 
visory control and telemetering system 
over a microwave channel to control 
and properly supervise the operation 
of an unattended booster station, with 
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a discussion of the channel character- 
istics required by such a system. The 
integration of the control and tele- 
metering channels in a microwave 
system with the more common voice 
and teletype functions will be covered, 
and an actual microwave system pro- 
viding channels for supervisory con- 
trol, telemetering and communication 
for unattended operation of pipe line 
booster stations will be described. 


Supervisory Control Systems 

The simplest type of supervision and 
control is that provided by the use of 
a separate audio frequency tone chan- 
nel on the wire line or the radio circuit 
for each operation to be performed 
and each condition to be supervised. 
This system, however, is subject to 
false operations or indications in case 
of extraneous noise in a wire-line cir: 
cuit, or in case of fading or failure of 
a radio channel and a consequent rise 
in the noise level of the radio system. 
The cost of such a system is approxi- 
mately proportional to the number of 
separate functions and indications re- 
quired. 

A true supervisory control system is 
one in which the supervision and con- 
trol of a large number of operations 
and indications is obtained over a sin- 
gle pair of wires or other type of tele- 
graphic communication channels. Such 
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Bremen Microwave station and tower on 
the Plantation Pipe Line. 


a system operates by coded pulsing of 
the channel to accomplish the selec- 
tion of the function to be performed, 
to check the selection, and then to 
actually perform the function itself. 
Regardless of the number of opera- 
tions and indications, such a system 
requires only a single pair of wires or, 
in the case of operation over micro- 
wave, a single two-way telegraph cir- 
cuit. The incremental cost of adding 
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functions and indications on such a 
system is relatively low. 

A typical supervisory control system 
which has been applied with gratifying 
success for unattended booster station 
operation is the Visicode system.? In 
this time-proved system the selection 
of a function to be performed is ac- 
complished bv depressing a pushbutton 
at the controlling station, whereupon 
the equipment generates a series of 
impulses that select the particular 
equipment to be controlled, in much 
the same manner that a dial telephone 
system selects a particular remote tele- 
phone by a coded series of impulses. 
An important difference is that when 
such a selection is performed in the 
supervisory control system, the equip- 
ment at the remote station retransmits 
an identical series of impulses back to 
the controlling station, checking and 
confirming the selection of the desired 
function. 

Actual operation is performed by 
the transmission of a second series of 
impulses from the controlling station, 
but this is done only after the correct 
check-back code is received. After the 
function is completed, this second 
series of impulses, started bv the oper- 
ated device, is repeated back to the 
controlling station to confirm the com- 
pletion of the desired function, and a 
lamp indication is automatically 
changed to indicate the new status of 
the device. 

The check-back feature insures 
against false selection for any reason, 
whether due to a momentary interrup- 
tion of the channel or an extraneous 
noise burst, because a pulse series iden- 
tical to that transmitted must be re- 
ceived at the controlling station before 
the actual function can be performed. 

A conventional system that has been 
used by electric utilities for many years 
uses separate pushbuttons for selection 
of the overation to be performed and 
for performing the operation itself 
after selection is made. To be more 
nearly consistent with modern central- 
ized local control pipe line practices, 
however, this system has been modified 
slightly to include both the selection 
and operation functions in a single 
pushbutton. Thus, depressing a single 
button to “start” the remote station 
selects a pair of contacts paralleling the 
master starting pushbutton at the con- 
trolled station. As soon as the check- 
back code is received, the equipment 
proceeds to send the operation code 
which closes the selected contacts and 
initiates the sequence of starting opera- 
tions, as though an operator at the re- 
mote station had pushed the master 
“start” button. 

As the valves open in sequence and 
as the motor starter proceeds from the 
“start” to the “run” position, supervi- 


sory lamp indications change at the 
controlling station to inform the opera- 
tor that these functions are occurring, 

The supervisory equipment also 
monitors continuously all important 
operating and safety conditions at the 
remote station, and any abnormal con- 
dition such as bearing overtempera- 
ture, pump vibration, and others which 
in modern stations cause automatic 
shutdown are reported to the control- 
ling station by a change in lamp indi- 
cation and audible alarm. 


Telemetering 

A supervisory control system can 
provide for telemetered indication, one 
at a time, of selected quantities such 
as pressure, flow, or kilowatts, without 
requiring any additional telegraph 
channels. However, continuous indica- 
tion or record of all important quanti- 
ties are generally more desirable. Each 
of these can be telemetered contin- 
uously over its own one-way telegraph 
channel. The basic requirement of 
these channels is that they be able io 
accept modulation by the relatively 
low variable frequency (5 to 35 cycles) 
used by most of the modern high- 
speed telemetering instruments. The 
telemeter transmitter accepts d-c milli- 
volts proportional to the measured 
quantity from any suitable primary 
measuring element, converting this 
voltage to a frequency output between 
15 and 35 cycles for transmission over 
the channel provided. At the receiving 
end, the corresponding telemeter re- 
ceiver converts the 15 to 35 cycle fre- 
quency received to a proportional d-c 
output suitable for use with either in- 
dicating or recording instruments. 


Microwave Requirements 

The preceding discussion applies 
generally to remote operating of pump- 
ing stations over either metallic cir- 
cuits or microwave channels. In sum- 
mary, the complete control and super- 
vision of a station can be accomplished 
by supervisory control over a single 
two-way telegraph channel, plus a one 
way telegraph channel for each con- 
tinuously telemetered indication. In 
most cases, the continuous telemeter- 
ing of suction pressure, discharge pres- 
sure, outbound line pressure, and flow 
are sufficient to provide the operator 
with enough information about the 
station hydraulics to enable him to op- 
erate a single-unit station intelligently. 
Thus the channel requirements are for 
one two-way telegraph channel between 
the controlling point and each con- 
trolled station and four one-way chan- 
nels from each controlled station back 
to the controlling point. 

The channel handling capabilities of 
modern pipe line microwave equip- 
ment are adequate to take care of a 
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large number of such remotely control 
stations. The most modern such equip- 
ment can handle up to 30 two-way 
voice channels.* 

Each voice channel is the equivalent 
of 15 telegraph channels in this equip- 
ment, so that this voice channel capa- 
bility is the equivalent of 450 two-way 
telegraph channels suitable for the 
supervisory control and telemetering 
functions described. 

The use of a microwave system for 
such a large number of telegraphic 
channels alone would be unusual. Nor- 
mally these systems are used for a com- 
bination of voice channels, teletype 
channels, and VHF, base station con- 
trol, in addition to the telegraphic func- 
tions described. The normal pipeline 
requirements for such channels on a 
microwave system leave adequate room 
for the remote operation and supervi- 
sion of many unattended stations. 

In the microwave equipment tele- 
graphic channels can be derived in two 
different ways. Any one (or more) of 
the 30 available sub-carrier frequen- 
cies can be used directly for a tele- 
graphic channel, by directly keying or 
modulating with a telemetering trans- 
mitter a high-frequency telegraph unit. 
These directly modulate the outgoing 
microwave frequency, each providing 
one telegraphic channel in one of the 
available 30 voice-channel assignments. 
In a system in which voice channel re- 
quirements are low, leaving a sufficient 
number of frequency assignments out 
of the 30 available to provide the 
requisite telegraphic channels, this 
means of deriving telegraphic channels 
is the simplest and most inexpensive. 

Alternatively, if voice channel load- 
ing is initially high, or if at a later date 
expansion of the number of functions 
is required, each high-frequency tele- 
graph channel can be sub-divided by 
the use of audio frequency tones. As 
many as 15 such tones can simulta- 
neously modulate a single high-fre- 
quency telegraph channel. 


Reliability Considerations 


Although pipe line operators nor- 
mally place stringent reliability require- 
ments on microwave systems for voice 
and teletype functions, it is obvious 
that a microwave system used for such 
an important function as the remote 
control of pumping stations must meet 
even more severe requirements for re- 
liability. 

It is now safe to say that in the pres- 
ent state of the microwave art, any de- 
sired degree of reliability can be engi- 
heered into a modern microwave sys- 
tem. The proper choice of operating 
frequency band, along with the provi- 
sion by known engineering methods of 
adequate signal capability in each hop 
of the system, reduces to substantially 


zero any danger of drop-out due to 
fading under unusual atmospheric con- 
ditions. Provision of a complete com- 
plement of standby microwave equip- 
ment with automatic switch-over at 
each terminal and repeater station is 
standard practice now, insuring against 
system interruptions due to component 
or tube failures in the microwave sys- 
tem itself. Highly reliable emergency 
standby generating sets, again with 
automatic starting and switch-over pro- 
visions, minimize outages due to loss of 
primary a-c power. 

Modern frequency-division multi- 
plexing equipment derives completely 
independent voice and telegraph chan- 
nels for all functions, using no com- 
mon equipment, and failure of one 
multiplexed channel has no effect on 
any of the others. Thus, if an alternate 
multiplex unit (or an alternate chan- 
nel) is provided for each vital function 
such as supervisory control, outages 
due to multiplex equipment failure are 
substantially eliminated. 


Alarm Functions 

In addition to the pumping station 
alarm functions provided by the super- 
visory control equipment to indicate 
abnormal conditions in the hydraulic 
and electrical systems, the microwave 
system itself requires the monitoring 
and reporting of certain abnormal con- 
ditions associated with its own opera- 
tion at unattended points. For maxi- 
mum reliability and ease of mainte- 
nance, abnormal conditions such as 
transfer to standby microwave equip- 
ment, transfer to standby power source, 
and tower light outage, to mention 
three such conditions, must be re- 
ported to an attended point with iden- 
tification of the affected station or 
repeater, as soon as such trouble oc- 
curs. Modern microwave equipment 
inherently provides for a number of 
such alarm indications, independently 
of the alarm indications provided by 
supervisory control systems. 





Storage Increase 


About 10 years ago there were 
only about 50 underground pools 
for storing natural gas in operation 
in the United States. At the end of 
1952 there were 151 underground 
storage pools operating, with an 
estimated capacity of 1290 billion 
cubic feet. During 1953 an addi- 
tional 17 pools were under con- 
struction which would add another 
282 million cubic feet to the capac- 
ity of these underground savings 
banks of the natural gas industry. 
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Thus, a modern pipe line microwave 
system can provide a high degree of 
reliability through proper engineering 
application and the use of back-up or 
standby equipment, and it can report 
its own troubles and their location to 
permit speedy dispatch of maintenance 
personnel to the proper place to re- 
store normal conditions. 


Plantation Microwave System 

The Plantation Pipe Line Company 
has recently installed on their north 
branch line from Bremen, Georgia, to 
Knoxville, Tennessee, a 156-mile 
microwave system utilizing the prin- 
ciples discussed. This system, consist- 
ing of two terminal and five repeater 
stations, is used to provide channels 
for the remote control of two new 
booster stations, Smith and McGaw. 
Smith station is controlled from Bre- 
men, the southern terminal of the mi- 
crowave system, and McGaw, the 
northern terminal, is controlled from 
Jersey, which is a repeater location on 
the microwave system. The microwave 
system provides four telemetering 
channels from Smith to Bremen and 
four from McGaw to Jersey, as well 
as a party-line voice channel available 
at Bremen, Smith, Jersey, and McGaw. 
A party-line maintenance channel is 
available at all locations. Provision is 
also made for remote starting of emer- 
gency engine-driven generators at all 
other stations from Bremen. 

Because the channel loading on the 
system is light compared to the ulti- 
mate 30-voice-channel capacity of the 
system, each of the telegraphic chan- 
nels operates directly on a voice-chan- 
nel frequency assignment, using high- 
frequency telegraph units without sub- 
multiplexing. A block diagram of the 
microwave system is shown in Fig. 1. 
A total of 13 of the 30 available voice 
channel assignments is used to perform 
the functions described. The mainte- 
nance communication channel, which 
is available in addition to the 30-chan- 
nel capacity, provides the medium for 
the alarm system and the remote en- 
gine-generator test-starting control. 


Reliability Features 
A complete set of standby micro- 
wave equipment is used at each sta- 
tion on the system, with automatic 
sensing and switch-over equipment to 
accomplish transfer to the standby unit 
in case of outage of the normal unit. 
The microwave system has been en- 
gineered to provide a minimum margin 


* in excess of 25 db (more than 300 to 1) 


against signal fading in any link of 
the system. 

Insurance against outage due to fail- 
ure of the normal a-c power supply at 
all stations is provided by 5-KW 1200 
rpm diesel-driven engine-generato! 
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units, with automatic starting and 
transfer provisions. These sets are test- 
started daily from Bremen by a separ- 
ate remote control system operating 
over the microwave maintenance chan- 
nel. At two of the repeater locations, 
no commercial source of power is 
available, and two such engine-genera- 
tors are provided. One is used for nor- 
mal power and the other for emer- 
gency standby. 

The alarm system provided in the 
microwave assemblies is arranged to 
transmit indication of six different off- 
normal conditions for each station to 
Bremen. These alarms are: two types 
of tower-light failure, transfer to stand- 
by radio equipment, transfer to emer- 
gency power source, low fuel level, and 
one spare. Annunciator panels to dis- 
play the nature and location of the 
trouble are provided in the control 
room and the radio room at Bremen. 

Supervisory control telegraph chan- 
nels are provided in duplicate in the 
multiplexing assemblies. Both chan- 
nels are energized, with the supervisory 
control operating over either one, as 
selected by pushbutton. The channel 
operates with signal normally on, the 
signal being keyed off for pulsing. This 
provides means for continuous super- 
vision of the channels. Failure of the 
selected channel causes the supervisory 
control to transfer automatically to the 
other channel. This action is reported 
immediately on the supervisory control 
operating panel by a change in super- 
visory lamp indication and audible 
alarm. 


Plantation Supervisory Control 

The Plantation supervisory control 
system uses control panels at Bremen 
and Jersey. Indicating instruments for 
pump suction, pump discharge, and 
outbound line pressures are included 
on each panel, and a continuous re- 
corder for telemetered flow is mounted 
on each control cubicle above the con- 
trol panels. 

In addition to providing the “start” 
and “stop” functions and supervising 
the position of the main valves, the 
main breaker, and the motor starter, 
the supervisory control panel gives up- 
to-the-second indication of any off-nor- 
mal electrical, mechanical, or hydraul- 
ic conditions at the controlled station. 
Single-phase, reverse-phase, or under- 
voltage shows up as “power failure” 
on the control panel. Motor winding 
overtemperature, running overcurrent, 
starting overcurrent, short circuit, or 
incomplete starting sequence are shown 
as “electrical failure.” Motor bearing 
overtemperature or pump vibration 
show up as “bearing failure.” High 
pump seal drainage and high main 
sump level are indicated as “seal- 
sump” trouble. A separate lamp indi- 
cation reports low air in the pneumati- 
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cally-operated throttling valve system. 
Pump room ventilation failure and d-c 
voltage failure are likewise indicated 
separately, as are pump case overtem- 
perature, high and low flow, high line 
pressure, and high and low suction 
pressures. Failure of either the contin- 
uously supervised duplicate control 
channels is likewise indicated by lamps 
on the supervisory control board. 

A particularly interesting feature of 
the system is the scraper passage de- 
tector. Entry of a scraper into the 
zone of the station shuts the station 
down and changes a lamp indication 
on the control panel. Upon passage of 
the scraper beyond the station, the sta- 
tion automatically restarts. The lamp 
indication is retained until the control- 
ling operator pushes the “reset” button 
on the control panel. 

Control by supervisory can be cut 
off by an operator at the normally un- 
attended station, and an indication of 
remote control cut-off appears on the 
control panel until the distant operator 
places the station back on remote 
control. 


Conclusions 

With the high degree of reliability 
that can today be engineered into a 
pipe line microwave system, and with 
a supervisory control system incorpor- 
ating positive check-back provisions, 
remote control by microwave of mod- 
ern automatic sequence-controlled 
pumping stations with automatic pro- 
tective equipment is a practical reality. 
The Plantation Pipe Line remote con- 
trol system, utilizing latest develop- 
ments in microwave, supervisory con- 
trol, and protective devices, represents 
a major step forward in pipe line prac- 
tices. 
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The Federal Power Commission, 
in considering the possibility of 
limiting the length of briefs filed be- 
fore it, has decided not to impose 
any fixed rule in view of the com- 
plexity of some of the cases. In or- 
der to bring the problem before the 
practitioners appearing before the 
Commission, FPC has issued the 
following policy statement: 

Briefs filed with the Federal 
Power Commission generally, both 
on behalf of interested parties and 
staff counsel, reflect skill and are 
very helpful. From some of the 
briefs, however, which have been 
filed before the Commission there 
seems to be a tendency at times to 
probe into every possible question 
upon which there might conceiv- 
ably be a difference of opinion rela- 
tive to the individual matters pre- 
sented in pleadings, regardless of 
their relative importance to the de- 
termination of the issues in the case. 
This has resulted in some extraor- 
dinarily long briefs which, with the 
number of cases pending and the 
number of parties filing briefs, im- 
poses a considerable burden upon 
the Commission to absorb and un- 
derstand the arguments advanced. 
Any party properly appearing be- 
fore the Commission is, of course, 
legally entitled to raise and discuss 
those issues which it believes affect 
its rights and obligations. The Com- 
mission has no desire or intention 





FPC Urges Briefs Be Made Briefer 


of depriving parties of their rights 
or of the full consideration by the 
Commission to which they are en- 
titled. 

Nevertheless, it frequently ap- 
pears that many issues of more or 
less minor significance are empha- 
sized in briefs to the detriment of 
adequate presentation of the prin- 
cipal issues and points upon which 
the parties rely. It is, or should be 
apparent, that the discussion in 
briefs of a multiplicity of issues 
tends to submerge and detract from 
the principal issues which may 
thereby be lost in the maze of the 
discussion. Therefore, the Commis- 
sion urges critical examination and 
precise definition of issues upon 
which a decision is actually required 
and that the briefs be made as con- 
cise as reasonably consistent with 
adequate presentation. 

The regulation of interstate oper- 
ations in electric and gas industries 
is, by the very nature of the busi- 
nesses regulated, a complex and in- 
volved process. On the other hand, 
in most of the situations presented 
for Commission determination the 
issues that are of vital significance 
are relatively few in number in any 
single case and can and should be 
clearly, succinctly and briefly stated. 
We urge that the parties appearing 
before the Commission .and before 
hearing examiners give renewed 
consideration to this problem. 
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Personnel and Equipment Requirements For 


Pipe Line Operations and Maintenancet 


As a basis for this discussion, I have 
drawn on the experience of the pipe 
line people of the operating companies 
of the Columbia Gas System, inas- 
much as they are intimately connected 
with personnel and equipment prob- 
lems. Through “organizational evolu- 
tion” over the years of operating and 
maintaining pipe lines, efficient and 
workable structures have evolved, and 
inasmuch as the “proof is in the pud- 
ding,’ I have used these operating 
company organizations as a pattern. 

The treatment of a subject of this 
nature can at best be exceedingly gen- 
eral, due principally to the variety of 
conditions that can affect the makeup 
of a pipe line company. The terrain 
through which the pipe line crosses 
will determine to a large part the ratio 
of personnel to equipment; in other 
words, there are extremely hilly loca- 
tions that make large equipment mov- 
ing very difficult, and consequently 
more men would be required to do a 
job than could otherwise be done by 
machinery in relatively level country. 
Also, in this respect, lighter equipment 
can be used in level country than in 
rough, hilly terrain, i.e., automobiles 
and pickup trucks in level country as 
opposed to jeeps and power wagons in 
mountainous terrain. ; 

Anther controlling factor is that the 
close proximity of the market to the 
line or lines in question will frequently 
increase the personnel and equipment 
requirements over and above what 
would be normally required for a com- 
parable organization a few hundred 
miles further away from the market. 
This would be especially true if the 
market had no other source of supply. 
In this case, the immediate presence 
of the market would probably necessi- 
tate a larger amount of equipment ear- 
marked for emergency use. 

Another factor that enters into the 
picture is whether there are any cus- 
tomer take-offs on the line, other than 
the principal market at the end of the 
line. That is, whether there are any 
wholesale, industrial, commercial, 





7Presented at AGA Transmission and Storage 
Meeting, New Orleans, 1954. 

*Columbia Gas System Service Corporation, 
Columbus, Ohio. 


L. L. ELDER* 


and/or rural customers receiving gas 
from taps along the line. If so, it 
would necessitate the use of regulator 
settings and their appurtenant equip- 
ment, and in some cases the transmis- 
sion operating personnel would oper- 
ate and maintain these facilities. 

Occasionally there falls into the re- 
sponsibility of the pipe line organiza- 
tion the operation and maintenance of 
any underground storage gathering 
lines which might happen to be lo- 
cated in the particular pipe line sys- 
tem in question. In this case, these 
additional duties will contribute im- 
measurably to the complexity of the 
normal operations and maintenance 
program, and as such will probably be 
reflected in the personnel and equip- 
ment requirements for that particular 
system. 

There are seasonal fluctuations in 
the personnel requirements due princi- 
paliy to the extra construction and 
maintenance carried on during the 
summer. This increased program, e.g., 
replacement of sections of line, lower- 
in road crossings, etc., is usually ex- 
pedited by the practice of hiring 
additional labor on a temporary basis. 
These laborers are added primarily to 
assist in large maintenance programs, 
such as described above, and would 
ordinarily have no contact with the 
routine operation and maintenance 
work. 

One of the principal sources of di- 
versity between pipe line organizations 
arises from the nature of the pipe line, 
or lines, which is being operated. After 
examining our own system, it became 
apparent that there were two basic 
types of pipe line organizations, and 
they were set up functionally accord- 
ing to the manner in which the pipe 
line or lines were laid out. On one 
hand, we find a pipe line department 
operating and maintaining a complex 
network of pipe lines in a compact 
geographical area, and with a large 
number of interconnections and take- 
offs. 

On the other, we find a pipe line 
department operating and maintaining 
a single long line, with a small number 
of take-offs. Thus, one finds the case 
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of two types of organization, both hav- 
ing the same responsibility, that of 
providing uninterrupted gas service to 
the customer, but differing widely in 
their structure. In order that these 
diversified requirements for personnel 
and equipment may be spelled out, I 
shall present each type individually. 


Network System 

First, there is the more intricate, 
interlaced, pipe line system, which is 
composed of a network of various 
sized lines, and includes numerous in- 
terconnections, regulator settings, take- 
offs, drips, etc. This pipe line system 
is confined to a compact, homogenous 
area, and is organized along geographi- 
cal areas with a main office—division 
— district — sub-district structural 
breakdown. Answering to the main 
office are the divisions, which on the 
average are composed of four districts, 
which in turn are usually composed 
of five sub-districts. 

At the bottom of the organizational 
structure is the sub-district, which is 
the backbone of the day-to-day operat- 
ing and maintenance work. The sub- 
districts are set up on the basis of a 
compact geographical area consisting 
on the average of 120 linear pipe line 
miles for operation, and 300 miles of 
3-in. equivalent for maintenance. This 
sub-district area includes all sizes of 
pipe and also all facilities that are ap- 
purtenant to the respective pipelines, 
such as regulators, buildings, drips, 
markers, stiles. etc. 

Strictly speaking, the sub-districts 
vary in size somewhat inasmuch as al- 
lowances are made for the number of 
regulators, buildings, valves, etc., which 
must be operated and maintained, so 
that the duties of the sub-district crews 
will be as nearly equal as possible. The 
sub-district crew is composed of a re- 
pairman-in-charge, who reports to the 
district foreman, and one repairman. 
They are furnished with a %4-ton pick- 
up truck, which is equipped with the 
necessary small tools to handle most 
phases of pipe line operation and 
maintenance. 

These sub-district men are familiar 
with all of the pipe line facilities and 
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local conditions of terrain and develop- 
ment, and are.directly responsible for 
the operation and maintenance of those 
facilities. This also includes the line 
patrolling, which is carried out on a 
predetermined schedule based on the 
operating condition of each line to be 
patrolled. 

The next level above the sub-dis- 
tricts is the district, which is the head- 
quarters of the district foreman. The 
district office also serves as a personnel 
and equipment pool for the assistance 
of the sub-districts, in addition to its 
functions as the warehouse and mate- 
rial yard for the district. 

Located at the district office are the 
following personnel: 


1—District foreman. 

1—Foreman of lines (in effect, as- 
sistant to district foreman). 

1—Clerk. 

1—Utility welder. 

3—Apprentice repairmen (fluctuates 
slightly according to district 
needs). 

3—Laborers. 

1—Truck driver. : 

1—Construction equipment opera- 
tor. 


Equipment at the district, in addition 
to the sub-district equipment, usually 
consists of the following: 

1—Automobile (for district fore- 

man). 

2—Pickup trucks. 

1—Power wagon (for welding equip- 

ment). 

1—2%-ton flat-bed truck with 5- 

man cab. 

1—Pipe trailer. 

1—Tractor mounted back-hoe. 

1—Mowing machine. 

1—Paint sprayer, gasoline powered, 

trailer mounted. 

1—Air compressor. 

There is also a large quantity of 
smaller items that are necessary for 
efficient pipe line operation and main- 
tenance, such as water pumps, port- 
able light plants, repair sleeves, pipe, 
fittings, picks, shovels, leak clamps, 
etc. 

Supplementing this equipment is a 
truck-mounted back-hoe available in 
each division for use by the districts 
and sub-districts. The exact type and 
quantity of equipment will vary slightly 
between districts and between divi- 
sions, depending primarily upon the 
terrain. For example, the truck- 
mounted back-hoe will be replaced by 
a half-track mounted back-hoe in hilly 
country; or, in locations in which the 
rights-of-way passes through large un- 
cultivated area, there will be more 
mowing machines than ordinarily re- 
quired in cultivated areas. 

The next level above the district is 
the division, and all the district fore- 
men report to their respective division 
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superintendents. The superintendent 
will usually have a clerk at his dis- 
posal to assist him in the paper work. 

Complementing the personnel and 
equipment previously described, are 
construction crews and equipment, op- 
erating at a division level. The duty of 
these crews is to handle projects of a 
size beyond the means of the regular 
operating and maintenance personnel 
to handle, such as, replacements of sec- 
tions of line or laying short sections. 
However, all major construction pro- 
jects such as laying a large new line, 
or putting in a large river crossing, 
is done by contractors. 

A typical construction crew is ordi- 
narily composed of the following: 


1—Foreman of construction. 

2—-Sub-foremen. 

7—Welders. 

8—Equipment operators. 

2—Truck drivers. 

15—Laborers (additional laborers are 

added as needed). 

The equipment for the construction 

crew is usually as follows: 


3—Bulldozers, winch equipped. 

4—Sidebooms (similar size category 

to bulldozers). 

2—Ditching machines. 

1—Combination “boom-dozer” (pri- 

marily for emergency use). 
7—Welding machines. 

2—Trucks and low-boy (augmented 

from other sources). 

Complementing this heavy equip- 
ment is the usual miscellany of water 
pumps, line-up clamps, couplings, 
cleaning and coating equipment, skids, 
etc. This construction unit is frequently 
broken up into smaller units in order 
to handle several small projects simul- 
taneously. 

Also, in an integrated and interlaced 
system such as this, there is a frequent 
“borrowing” of personnel and equip- 
ment from other departments, i.e., 
production, compressor stations, dis- 
tribution, and will more commonly 
take the form of trucks and drivers. 

There is also an amount of equip- 
ment located at the various district 
offices, which is earmarked for emer- 
gency use, and will usually consist of 
portable light plants, water pumps, re- 
pair sleeves, etc. As a supplement io 
the welding equipment, there is one 
large truck operating in each division, 
completely equipped to do all phases 
of high-pressure hot tap work. Need- 
less to say, this unit is operated by a 
liighly trained welder and helper. 

At the top operating level of the pipe 
line system is the main office organiza- 
tion consisting of the superintendent 
of pipe lines, the assistant superin- 
tendent, and several engineers and 
clerks. This operating level reports up- 
ward to the executive officers of the 
company. Considering this organiza- 


tion as a whole, it may, Or may not as 
the case may be, seem rather complex 
when compared to your own organiza- 
tion, but one must consider that it has 
evolved through many years of oper- 
ating and maintaining this particular 
network system of pipe lines. 


Single Long Line 

Personnel and equipment require- 
ments for operating and maintaining 
a long single line, or loop system by 
nature will entail a somewhat different 
type of organization. 

Inasmuch as we are now concerned 
with a long line, the organization of 
the pipe line company is by a main 
office — line — district — sub-district 
breakdown. At the lowest operating 
level is the sub-district crew who are 
responsible for approximately 45 miles 
of pipe line, varying slightly due to 
conditions of local terrain. 

This sub-district crew will ordinarily 
be composed of: 

1—Foreman. 

5—Laborers. 


[The sub-district headquarters will 
generally consist of a small warehouse 
and material yard, and the equipment 
includes the following: 

2—Power wagons. 

1—Jeep. 

1—Air compressor, 
plus the usual amount of smaller mate- 
rial and hand tools. 

The sub-district foreman reports up 
to the next level, which is the position 
of district foreman. Located at the dis- 
trict level is a larger warehouse and 
material yard, at which is stocked pipe 
of various sizes and wall thicknesses, 
an assortment of factory bends, valves, 
repair sleeves, etc. The personnel oper- 
ating out of the district office are con- 
sidered to be the main repair crew, 
and consists of the following: 

1—District foreman. 

|—Foreman. 

i1—Clerk. 

2—Welders. 

2—Truck drivers. 

3—Operators. 

| 0—Laborers. 

4—Radio operators. 

The equipment for use in the dis- 
trict consists of the following: 

|—Back-hoe (usually %4 yard). 

|—Bulldozer, winch equipped. 
|—Combination “boom-dozer” 
|—5-ton truck tractor. 

|—3-ton truck tractor. 

|—Low-boy. 

|—Pipe trailer. 

|—Float. 

|—Automobile (for district fore- 

man). 

2—Welding machines. 

|—Air compressor. 

|—Earth auger. 

The low-boy, pipe trailer and float 
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can be used with either the 3-ton or 
the 5-ton truck tractor. Accompany- 
ing this is the usual assortment of 
small tools which are always neces- 
sary. During the winter season, when 
large-scale maintenance work is at a 
minimum due to the rugged terrain 
and inaccessible roads, the heavy 
equipment with the float loaded with 
the emergency tools and material, is 
always kept ready to move on an In- 
stant’s notice. There are also emer- 
gency food boxes kept available, which 
contain canned soups, coffee, small 
portable camp stoves, etc., and go out 
on the first truck in case of an emer- 
gency. 

Supplementing the regular operating 
equipment are several items of heavy 
equipment maintained as “emergency 
mobile repair units,” at a district level. 
This equpiment consists of: 

1—Back-hoe (usually %4 yard). 

j1—Bulldozer. 

1—Sideboom. 

|—5-ton truck tractor. 

i—Low-boy. 

|—Pipe trailer. 

|—Air compressor. 

2—Power wagons. 

1—Jeep, 
plus repair sleeves, an assortment of 
factory bends, and other small items of 
emergency equipment. 

This equipment will ordinarily not 
be used except in cases of emergency, 
and can be likened in purpose to a fire 
engine. In addition to the company 
equipment, there is maintained in all 
offices an up-to-date list of equipment 
available along the entire length of the 
line, which is at the disposal of the 
company in case of an emergency. 

The next operational level above the 
districts is the line superintendent and 
his staff, which is usually composed of 
an assistant and two clerks. The line 
superintendent in turn reports to the 
main office operational staff, which is 
headed by the general superintendent. 
Beyond this level is the executive staff. 

An item of equipment common to 
all types of organization and one that 
has become a necessity for efficient 
line operation and maintenance, is the 
radio, both base and two-way mobile. 
There are base stations at all headquar- 
ters, and radios in all mobile equip- 
ment, plus several “walkie-talkie” port- 
able units. In addition to the personnel 
previously itemized, there are radio 
technicians, spotted at central loca- 
tions, to service and repair the mobile 
and stationary radio equipment. In a 
similar category are the corrosion per- 
sonnel, who are located about the sys- 
tems and are responsible for the miti- 
gation and prevention activities neces- 
sary in their district or division. * * 
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Atomic Power for Industry 


R. B. BRIGGS* 


The technical feasibility of producing 
power from the heat generated by nu- 
clear fission was established with the 
demonstration of the first chain reac- 
tion by Enrico Fermi and hiss associ- 
ates at the University of Chicago on 
December 2, 1942. Although there was 
some discussion of power production 
at that time, the important problem 
confronting the scientists and engi- 
neers was that of designing and build- 
ing nuclear reactors to produce plu- 
tonium for nuclear weapons. It was 
evident that the production reactors 
would have to be operated at too low 
a temperature to be practical power 
producers if the many difficult prob- 
lems were to be solved in a minimum 
time. For the duration of World War 
Il the major effort was devoted to 
building and operating the large pro- 
duction reactors at Hanford, Wash- 
ington. 

Since 1946 the programs of the Na- 
tional Laboratories have continued to 
emphasize the military applications of 
nuclear fission but with an increasing 
fraction of the effort devoted to even- 
tual civilian application. Radioactive 
isotopes are being produced for use in 
medicine, in research, and for industrial 
application. Research reactors have 
been constructed to investigate the fun- 
damental properties of matter and nu- 
clear reactions and to study the prop- 
erties of materials in the intense ra- 
diation of a nuclear reactor. Our most 
powerful tool for this type of work is 
the Materials Testing Reactor at Arco, 
Idaho. 

Power was first produced from heat 
generated in a nuclear reactor in De- 
cember, 1952, by the Experimental 
Breeder Reactor (EBR), designed, con- 
structed and operated by the Argonne 
National Laboratory at the National 
Reactor Test Station at Arco, Idaho. 
The EBR consists of a central core of 
highly enriched uranium surrounded 
by a blanket of natural uranium. Heat 
is removed from the core at the rate 
of 1400 kw by a recirculated liquid 
metal coolant and transferred to water 
in an external steam generator. The 
steam is expanded through a turbo- 
generator unit to produce 150 kw of 
electricity. As the enriched uranium is 
burned in the core, plutonium, which 
can also be burned, is produced. 

In February, 1953, power was pro- 
duced from heat generated in the Ho- 
mogeneous Reactor Experiment 
(HRE) at the Oak Ridge National La- 


7Presented at Transmission Session, Southern 
Gas Association Meeting, 1954, Houston, Texas. 

*Staff member, Oak Ridge National Labora- 
tory. 





THE PETROLEUM ENGINEER, Reference Annual, 1954 


boratory in Oak Ridge, Tennessee. A 
solution of uranyl sulfate is circulated 
through the reactor vessel where heat 
is generated in the solution and 
through a heat exchanger where it is 
transferred to steam to drive a turbo- 
generator. 

The Submarine Thermal Reactor 
(STR) is the third of our power reac- 
tors. Designed and constructed as a 
joint effort of the AEC, Argonne Na- 
tional Laboratory, Westinghouse, and 
the General Dynamics Corporation, 
the reactor was placed in operation at 
the National Reactor Test Station in 
April, 1953. The reactor contains an 
assembly of fuel elements through 
which water is recirculated at high 
pressure as a coolant and moderator. 
Steam is generated in an external heat 
exchanger. The STR is a prototype of 
the power plant for the submarine 
Nautilus. 

Power reactors from the “first gen- 
eration” has been operated on an_ex- 
perimental basis for one to two years 
providing important data required to 
design a “second generation” of power 
reactors. Recently the AEC has dis- 
closed plans for design, development, 
and construction of these prototypes 
over a period of five years. The first of 
the reactors will be the PWR, a high- 
pressure, water-moderated and cooled 
reactor to be built by Westinghouse 
and operated by the Duquesne Power 
and Light Company near Pittsburgh, 
Pennsylvania. Based upon the STR 
technology, it will burn enriched 
uranium and produce 60,000 kw of 
electricity. A second prototype will be 
a power breeder similar to the EBR 
but large enough to produce 15,000 
kw of electricity. The problems of 
breeding U-233 will be studied in a 
larger version of the Oak Ridge homo- 
geneous reactor. Also included in the 
program is a reactor in which water 
will be boiled in the core to cool the 
fuel elements and a graphite moderated 
reactor cooler by liquid sodium. 

One of the chief problems to be 
solved is one of cost. None of the re- 
actors that have been built or which 
will be built under the new program 
will produce electricity at a cost com- 
petitive with efficient, chemically 
fueled plants. They should prove that 
it is possible to built devices which 
will operate continuously, efficiently, 
and safely for long periods of time. 
They will provide a base for the devel- 
opment of improved methods and 
equipment required to establish atomic 
power as an important part of our in- 
dustrial economy. kk & 
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Big 20-inch main drum clutches. 


Only 2 major shafts in upper ma- 
chinery . .. simple, accessible. 


Heavy-duty splined shafts ... car- 
burized, hardened gears. 


4 hook-rollers, eccentric adjustment. 


PE 


digs 17%, feet deep... 
dumps at 10 foot height 


With its long, deep reach, Koehring Ya-yard 205 hoe digs 
17% feet below grade ... has 10-foot clearance height 
at beginning of dump to load trucks. Maximum cutting 
width, with side cutters, is 32 inches. During the hoist-and- 
swing cycle, close-coupled dipper pulls up tight to boom, 
avoids spillage. Powerful cable crowd, fast line and swing 
speeds maintain big-yardage production. Heavy-duty, box- 
section boom and dipper arm resist side-sway in toughest 
digging. Operators like the 205’s ease of operation . . . 
you'll like its EXTRA WORK CAPACITY. Here are some 
of the heavy-duty advantages you get that increase pro- 
duction with every 205 attachment: 


swing, travel, 


To: KOEHRING CO., Milwaukee 16, Wis. 


Send us bulletin on the new 12-yard, 15-ton 205. 


Automatic crawler traction-brakes. 





Standard or extra-long crawlers... 
with 16, 20, or 24-inch shoes. 


Independent traction . . . optional. 


Antifriction power-flow for dig, hoist, 
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COMPANY 
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Crawler-mounted 205 brings you: /2-yard 
dipper capacity as a shovel or hoe... 
Y2 to %-yard bucket capacity as a clam- 
shell or dragline . .. 10-ton lift crane. 





Truck-mounted 205 has 15 tons lift capac- 
ity, 25 to 55-ft. boom, plus max. 30-ft. 
jib. Travels 32/2 m.p.h. Converts to all 
standard excavator, crane attachments. 


Get the com 
205. Ask 
for details 








plete Story on this new 
your Koehring distributor 
+ Or write for bulletin, 


KOEHRING 


COMPANY e Milwaukee 16, Wis. 


Subsidiaries: PARSONS ¢ KWIK-MIX + JOHNSON 
K487 
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PARSONS 215 TRENCHLINER™ 


sets a fast digging pace on cross-country 
transmission lines, feeder and gathering 
lines. With its 30 digging feeds up to 18 
feet per minute, and 6 speeds on the dig- 
ging wheel up to 11.2 r.p.m., you get maxi- 
mum trench production at every width, 
depth, and in all soil conditions. 





Heavy-duty digging wheel cuts 13 to 31 
inches wide, at depths to 6 feet. Square or 
round-bottom buckets are equipped with 
self-sharpening “Tap-In” teeth for full dig- 
ging efficiency. Digging wheel responds 
instantly to friction clutch control, holds ac- 
curate grade. Dual-purpose clutch drives 
the digging wheel, and acts as an auto- 
matic safety to protect against shock loads. 


You'll like the way this 215 Trenchliner fits 
right in with other equipment in your pipe- 
line spread. It has standard tractor craw!- 
ers, with 18-in. treads and lug-type shoes 
. . . Standard-make 55 h.p. diesel engine 
. . and many other features developed 
especially for oil field trenching. 











‘ 
~ 
4 other sizes of Parsons Trenchliners include whee! 
and ladder-types, full crawler-mounted . . . and a 
‘ rubber-tired, utility-size Trenchmobile (shown below 
Mobile, rubber-tired TRENCHMOBILE® 
drives anywhere at a moment's notice, over high- 
ways or cross-country, to do trouble-shooting, pipe 
reclamation, dig gathering lines, laterals. Its 12.6 
m.p.h. mobility puts scattered trenching jobs on a 
fast “work-and-run” basis. Digs 1412 feet per min- 
ute, in widths from 8 to 16 inches, depths to 5 feet. 
Backfill blade (optional) lets you do entire job 
with one man, one machine. Get details from 
Parsons distributor, or write us. 
f Send to: PARSONS COMPANY, Newton, lowa 
for literature on: [] 215 Trenchliner [1 Rubber-tired 88 Trenchmobile. 
RE ne 
RI gee, ee ee ee 
COMPANY 
| ELTA TELL LR Sse os 
Ri MIN i nctieteremeicens sii che guaran =: 
CHECK PARSONS FOR TRENCH WIDTHS FROM 8 TO 72 INCHES . . . DEPTHS TO 17 FEET 
14 THE PETROLEUM ENGINEER, Reference Annual, 1954 D-11 








Formulas for 





P 615.1 


Selecting Pipe Line Diameter 





for Minimum Investment* 


Several pipe line flow formulas are now being used to determine 


optimum pipe size for minimum investment; here's how to use them 


GEORGE F. DOWNS, JR., and GEORGE R. TAIT 


Abstract 


This paper discusses derivation and 
use of formulas which, when solved, 
give the size of pipe line required for 
transporting given quantities of liquid 
petroleum products at minimum in- 
vestment. Formulas take into account 
cost of the pipe line, cost of pumping 
equipment, and quantity and physical 
properties of the fluid to be handled. 
These variables are expressed as a 
function of pipe diameter so that, 
when proper values are assigned to 
them, the optimum size of pipe for 
minimum investment may be deter- 
mined, Alignment charts or nomo- 
grams are included to aid in the solu- 
tion of two of the formulas. This paper 
briefly discusses some of the pipe-line 
flow formulas now in use. Examples 
are given of several typical solutions. 
Generalized cost information also is 
illustrated. 


THE API Subcommittee on Pipe-Line 
Hydraulics, a subcommittee of the 
Committee on Pipe-Line Technology 
has, as one of its endeavors, concerned 
itself with the investigation of various 
formulas which give the amount of 
pressure needed to pump required vol- 
umes of petroleum products through 
pipe lines. This information is also one 
of the several factors required in the 
determination of what size pipe line 
should be laid to handle a given volume 
of products at the lowest installed cost. 

The idea that most of the important 
items which affect the investment in a 
pipe line facility can be expressed in 
terms of line size (pipe diameter), or as 
constants, has led us to the develop- 
ment of formulas which will give the 
lowest-cost pipe size in terms of the 
rate of flow, the physical properties of 
the product, and the ratio of investment 
in power to investment in pipe. We be- 
lieve that such information which em- 
ploys common pipe line formulas in 
pipe line units will be of value to pipe 
line designers. 

The investment in pipe line facilities 

*Presented at a Pipe-Line Symposium, un- 
der the auspices of the Division of Transpor- 
tation, during the 33rd annual meeting of the 


American Petroleum Institute, in the Palmer 
House, Chicago, Illinois, November 10, 1953. 
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can be expressed by the following gen- 
eral formula: 


I=[C,\D)+C (HPL . . (1) 


Where: 

I = total investment in pipe line 
facilities under consideration, 
in dollars. 

C, = unit installation costs, ex- 
pressed in dollars per inch of 
inside diameter per mile of 
pipe laid complete. 

D = inside diameter of pipe, in 
inches. 

C, = unit cost of pumping facilities, 
expressed in dollars per horse- 
power. 

HP = horsepower capacity required 
per mile. 

L = length of pipe line, in miles. 
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NOMINAL SIZE OF PIPE IN INCHES INSIDE DIAMETER 


FIG. 1. VALUES OF C,. Average cost 
of pipe installed in ground in dollars per 
mile; based on pipe having %-in. mini- 
mum wall thickness and including the 
following items: Pipe; lay; coat; right of 
way and damages; casing points; river 
crossings; freight; and survey and inspec- 
tion. 


It should be noted that there may 
exist certain fixed costs, not related to 
diameter or length, which are not taken 
into account in the foregoing formula 
(1). Because these costs do not cary with 
changes in diameter or length of line, 
it can be shown that they have no effect 
on the results. 

Fig. 1 shows a plot of pipe line in- 
stallation costs in terms of the inside 
diameter of the pipe. These figures were 
developed by our estimating section 
and are shown primarily for the pur- 
pose of explaining the workings of our 
minimum-cost formula. They are not 
necessarily representative of actual 
costs for such work. Most pipe line 
companies have similar information 
based on their own experience, which 
information can be arranged in a man- 
ner similar to that shown in Fig. 1 in 
order to arrive at a value for C, (the 
cost per inch of inside diameter per 
mile of pipe line installed). As is indi- 
cated in Fig. 1, these costs include the 
delivered cost of the pipe; the’ costs of 
hauling, stringing, laying, coating, 
ditching, and backfilling; the costs of 


THE PETROLEUM ENGINEER, Reference Annual, 1954 








du 


in 





t* 


ro 





st 
er 
Li- 


of 
er 
C- 


Ss ©« = @O OD ts a~ Oa 5S Oo; 


_——, 


_— i. re ee ee ee 2) 


| 











right-of-way and damages, river cross- 
ings, highway and railroad crossings, 
survey, resurveys, and inspection at the 
mill and on the job; together with the 
costs of engineering, supervision, and 
overhead. 

Pipe line construction cost data may 
be obtained from other references. Two 
sources for pipe line cost data include 
the Interstate Commerce Commission’s 
“Guide Prices,” and their “Annual In- 
dices”? to bring these prices current, or 
the work done by W. L. Nelson, in the 
Oil and Gas Journal.8 

Fig. 2 gives a somewhat generalized 
plot of power costs and relates installed 
horsepower with values of the term C,, 
(the cost of pumping equipment ex- 
pressed in dollars per horsepower). 

Here again, individual companies 
will no doubt have their own cost in- 
formation that can be arranged in a 
manner to express total horsepower in 
terms of investment over a sufficient 
range to provide the necessary latitude 
in application of the formula. 

To express the required horsepower 
in terms of pipe diameter, the follow- 
ing substitutions are necessary: 


HP = 0.00001701 72 i: ee 


us 
Where: 

P = pressure drop in pipe line, in 
pounds per square inch per 
mile. 

Q = throughput, in barrels of 42 U. 
S. gallons per day. 

7 = efficiency of pumping unit. 

The foregoing equation (2) intro- 
duces a new term P (the pressure drop 
in the pipe line in pounds per square 
inch per mile). 

The relationship of pressure drop to 
pipe diameter for different petroleum 















PER HORSEPOWER 


DIESEL ORIVE 


GAS ENGINE ORIVE 


AVERAGE COST IM HUNDREDS OF DOLLARS 











SIZE OF STATION IN HORSEPOWER 


FIG. 2. VALUES OF C2. Average cost 
of horsepower: Includes land, buildings, 
housing, utilities, controls and piping; does 
not include fuel storage. 


industry fluids is given by a wide variety 
of flow formulas in general use in the 
industry. We believe a listing of some 
of the more important pipe line flow 
formulas in use and a brief explanation 
of each, is pertinent at this point. 


Where: 


Q = rate, in barrels of 42 U. S. 
gallons per day. 

D = inside diameter of pipe, in 
inches. 

P = pressure drop, in pounds per 
square inch per mile. 

S = specific gravity of liquid. 





Pipe-Line Flow Formulas 


Name of 

Formula Service 
D’Arcy-Weisbach Crude 
Hazen-Williams Products 
Miller’s Products 
T. R. Aude Products 
Service Pipe Line Crude 


Formula 
D2-5po.5 
$0-5f0.5 


Where f is expressed by the 
Colebrook-White equation: 


Q = 4.064 























= 1 
Vi= 
e 2.51 
— 8.o( 95 tNVA) 
—— 92.24Q 
Dy 
0. 148D2-88P0-54¢ 
Q - $0.54 
4.06D?.5P°-5 D*SP 
= S05 in( 2 + 438) 
20.9D?2-66P0-552K 
sii aa eae 
18 Po-572 D?.-716 
Q= po.144  §0.572 
Where f in the D’Arcy-Weisbach equa- 
0.3305 
tion was said to equal No? When 


this value of f was substituted into the 
D’Arcy equation, the Service Pipe Line 
equation became the result. 
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f = D’Arcy-Weisbach friction fac- 
tor, dimensionless. 
e = height of protuberances on in- 
side pipe wall, in inches. 
Np = Reynolds number, dimension- 


less. 
y = kinematic viscosity, in centi- 
stokes. 
c = Hazen-Williams friction fac- 
; tor. 
u = absolute viscosity, in centi- 


poises. 
K = T. R. Aude’s friction factor, 
pipe efficiency. 

Most texts on hydraulics quote the 
D’Arcy-Weisbach*:?° as the more versa- 
tile equation. In past years the biggest 
drawback to the D’Arcy equation was 
the absence of data on the friction fac- 
tor. Many investigators sought to ex- 
press this friction factor f in terms of 
internal roughness or the Reynold’s 
number. Notable among these investi- 
gators were Messrs. von Karman,° 
Nikuradse,‘ and Prandtl.° An empirical! 
equation based on analytical and ex- 
perimental data is the Colebrook- 
White® equation, which is a combined 
expression of the formulas developed 
by the previously mentioned three gen- 
tlemen. The Colebrook equation is 
asymptotic to the smooth and rough 
pipe laws and follows experimental! 
values in the transition region. 

The biggest drawback to the Cole- 
brook equation is that it cannot be 
solved explicity for friction factor f. 
This may be circumvented by plotting 
f against the Reynold’s number. Then, 
when the Reynold’s number is known, 
f may be determined easily. 

We have the impression that the 
D’Arcy-Weisbach equation is used 
more universally than any of the other 
equations. Therefore, one of the nomo- 
grams that follows is based on it. In 
addition, a plot of the Colebrook equa- 
tion has been worked into the nomo- 
gram for convenience in the determina- 
tion of f. 


Based on limited data on our crude ~ 


and products pipe lines, we obtained 
the following values of e (height of 
protuberances on the inside pipe wall) 
in the Colebrook equation: old 8.25-in. 
crude service, e = 0.0035 in.; old 
12.250-in. products service, e = 0.0020 
in.; and new 12.250-in. products serv- 
ice, e = 0.00093 in. Professor L. F. 
Moody® recommends the use of e 
0.0018 in. This ig the value which we 
used to letter the diameters shown on 
the f-curve plot on the nomogram. As 
we pointed out, the data used to deter- 
mine our values of e were meager. The 
crude oil shipped in the 8.25-in. pipe 
varied in make-up, and no laboratory 
data of the actual value of its viscosity 
existed. The new 12.250-in. pipe was 
too short to obtain accurate pressure- 
drop readings. The old 12.250-in. pipe 
was long enough to give fairly accurate 
pressure drops and, for this reason, we 
feel that it is the most reliable of the 
three. This latter value seems to bear 
out Professor Moody’s value. 

The Hazen-Williams formula,'? an 
original water formula, has been modi- 
fied and used widely for products pipe 
line computations. However, its value 
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is somewhat limited because of the ab- 
sence of a viscosity factor. The per- 
formance of products lines which 
handle a wide range of products such 
as kerosine and distillate, as well as bu- 
tane and propane, in addition to the 
usual varieties of gasoline, cannot be 
accurately predicted with this formula. 

Miller’s equation is in use by at least 
one major pipe line company. It is said 
to give quite satisfactory results, al- 
though its use requires the prior prepa- 
ration of a series of curves in order to 
solve explicitly for pressure drop. 

The T. R. Aude formula,' presented 
to the Division of Production’s Sym- 
posium on Internal Corrosion of Prod- 
ucts Pipe Lines, at the 1943 annual 
meeting of the American Petroleum In- 
stitute, is employed by at least three 
companies. Aude pointed out to us 
that his equation was derived from 
data collected on 6-in. and 8-in. pipe in 
products pipe line service and should 
be used advisedly for other sizes. 

The Service Pipe Line formula is in 
general use by at least two large pipe- 
line companies and is said to give very 
satisfactory results. A slide rule is now 
being marketed to facilitate the solu- 
tion of crude oil pumping problems 
employing this formula. 

The relation between friction factor 
and Reynolds number follows the Cole- 
brook-White curve shown on the nomo- 
gram very closely from Reynolds num- 
bers of 3000 up to approximately 100,- 
000. For value of N» greater than 


100,000 the resulting friction factors 
will be less than those given by the 
Colebrook-White equation. 

There are a number of other for- 
mulas employed by pipe line com- 
panies, most of which are empirical 
and are restricted to a limited range of 
diameter, type of pipe, product 
handled, or rate of flow. Many pipe 
line companies have special adaptations 
of some of the foregoing formulas, 
which adaptations are modified to suit 
their particular needs. 


Derivation of Formula 


As previously stated, the foregoing 
formulas give the relation between 
pressure drop and pipe diameter when 
the pumping rate and the physical 
properties of the product are known. 
For the D’Arcy-Weisbach equation this 
relationship is as follows: 


Q*Sf 


5 


P = 0.06054 





(3) 
Where: 
S = specific gravity of liquid. 
f = D’Arcy-Weisbach friction fac- 
tor, dimensionless. 
Therefore, our equation (1) can be 


rewritten as follows: Substituting equa- 
tion (2) for H?, 


1-[om+¢, 


(0.0000170122 1 
7 


Substituting equation (3) for the P term, 
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1 =| CD) +C, 


0.000001030 >) L 
D*°n 
eee (4) 


The principle of maxima and minima 
requires that the first derivative be 
taken and set equal to zero. We shall 
do this for the investment with respect 
to the diameter. 


di . 
wD | =e 
(- 0.000005 1 | L=0 
D®n 
c «2 
Solving for D: 
ci @ 1/6 
D = | 0.000005 150 —, 
SCE e267 
= 0.131 ae (==) 
¥ 
— (6) 


Where: 


C 
C = the ratio — 

C, 
(investment per horsepower) 


(investment per inch of inside 
diameter per mile) 

A second derivative of equation (4) 
yields a plus answer and proves that 
equation (6) gives values of D which 
make I a minimum amount. 

By the use of the Hazen-Williams 
equation instead of the D’Arcy-Weis- 
bach formula, equation (6) becomes: 


D = 0.368 Q°-48° sc 0.170 [? 
U c9-315 
ce eee 


Similarly, if the T. R. Aude formula 
is employed, the resulting diameter for 
minimum investment is expressed as: 








D = 0.077 Qr-8 mo) Gm 
(8) 


Likewise, if the Service Pipe Line 
formula is used in place of the D’Arcy- 
Weisbach, equation (6) becomes: 

D one 0.0806 Q°-478 (SC)9°-174 yo 0438 
(») 
» + (9) 


Any formula for pipe line flow may 
be substituted in place of equation (3), 
providing it can be solved explicitly for 
pressure drop. Thus, expressions simi- 
lar to formulas (6), (7), (8), and (9) may 
be derived by the use of any desirable 
flow equation, providing it meets the 
foregoing restriction. 


Nomograms Solve Formulas 


We have prepared nomograms to aid 
in the solution of equations (6) and 
(8), Figs. 3 and 4, respectively. Fig. 3 
constitutes the nomogram for the 
D’Arcy-Weisbach equation. To illus- 
trate the use of this nomogram, the fol- 
lowing examples are given: 

Suppose it is desired to pump 62,400 
bbl per day of Western Kansas crude 


oil, At shipping temperature the gray. 
ity = 40.3 deg API and the viscosity — 
42.5 Saybolt Universal seconds. What 
size line should be constructed to per- 
mit doing this for the minimum ip. 
vestment? 


Thus: 

Q = 62,400 bbl per day. 

S = 40.3 deg API or 0.824 specific 

gravity. 

v = 42.5 Saybolt Universal seconds 

or 5 centistokes. 

For the particular locality we are 
considering the cost-estimating section 
submits a cost for pipe installed equal 
to $2500 per inch of inside diameter 
per mile. Similarly they submit a cost 
of $250 per horsepower for the type 
of pumping units and stations which 
we are considering. 

Thus: 

250 
“a 

With the knowledge of which type 
of pumping units we are going to in- 
stall, from past experience we can esti- 
mate their efficiency at 77 per cent (y 

0.77, or 77 per cent). 

On the subject of f, we know it will 
be less than 0.025 from an inspection 
of the f-curve plot. 

Solve as follows: 

Connect Q = 62,400 bbl per day, on 
the nomogram in Fig. 3, to S = 403 
deg API with a straight line, and mark 
the intersection of this line on reference 
axis No. 1. Use this mark on reference 
axis No. 1 as a turning point, connect 
it with C = 0.10, and mark the inter- 
section of this line on reference axis 
No. 2. Use this mark on reference axis 
No. 2 as a turning point and connect it 
with » = 77 per cent, marking the in- 
tersection of this line on reference axis 
No. 3. The mark on reference axis No. 
3 should be definitely marked, as it is 
used at least twice. Connect the mark 
on reference axis No. 3 to f = 0.025 
and read the result at the intersection 
of this line on the D scale, here equal 
to 12.23 in. 

If it is desired to check the estimated 
friction factor f, connect the D just 
determined with »y = 42.5 Saybolt Uni- 
versal seconds, and mark the intersec- 
tion of this line on the special axis. The 
point on the special axis is then con- 
nected to Q = 62,400 bbl per day on 
the inverted Q scale. From the inter- 
section of this line on the Ny scale, 
proceed horizontally across the curves 
until at D = 12 in, and read f = 
0.0189. Utilize the point on reference 
axis No. 3 once again, connect it to f = 
0.0189, and read the correct D = 11.67 
in. If it is desired, the f based on this 
diameter may be computed. Here no 
noticeable difference from 0.0189 will 
be discovered. 

Twelve-inch pipe, of course, would 
be the nearest commercial size which 
we would employ in this case. Schedule 
20 12-in. pipe would give an inside 
diameter of 12.250 in. 

If the fluid in the example problem 
were liquefied petroleum gas instea 
of crude oil, e.g., propane, and the re- 
maining data were unchanged, then the 
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TRANSCO 


DE LAVAL 


CENTRIFUGAL 
COMPRESSORS 


ligh pressure gas transmission on pipelines calls for equipment that’s 
ipendable as well as efficient. That’s why De Laval centrifugal 


mpressors have been chosen for these and many other booster stations. 


leLaval centrifugal compressors offer important engineering features. 
‘Pressure contact shaft seal eliminates gas leakage. @ Construction 
sheavy and rigid throughout. @ Units have high load carrying 

‘pacity. @ They can be designed to handle an increased ultimate flow. 


he Laval units, totaling 200,000 hp, are now in operation on major 
ipelines, De Laval engineers will be glad to give you the 
‘efit of their wide experience in this field. 


EL PASO 




















do a big job for gas pipelines 


TRANSCO selected these three De Laval 5,000 
hp steam turbine-driven centrifugal compres- 
sors for their Tylertown, Mississippi station. 


EL PASO—These 30-inch De Laval centrifuga! 
compressors are on the job at El Paso’s Florida 
station. In addition, they have nine more 
De Laval units in use at other stations. 


TEXAS EASTERN—The thirteen 2,500 hp cen- 
trifugal compressors on this company’s 30-inch 
gas pipeline from Kosciusko, Mississippi, to 
Uniontown, Pennsylvania, are all De Laval. 


DE LAVAL Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


869 Nottingham W ay, Trenton 2, New Jersey 








eae SSE UML OO 


ee E~ VS 


T 











¥O1V4 NOLIN 
HIVESIIM ADWV.G 


6z00— 
szo00— 
4z0°0—— 


—— 


vz00— 
€z00-—— 
zz00-—- 
1z00-— 


| 


oz00 
6100 
100 


41000 


URUUULEUOUUONITEETIT 


© 
é 
° 


o 
36 
Ju 


printinpitisi 








“LA! S24 dNOD3Y INO 4 


GZUZAOISIG 3G TUM § Ni JONVHD LNVIZINOIS ON FINVX? Sit YOs GININ 
“M3130 39 AVN U319NVIO M3N 3H1 NO O3SVE j MIN Vv GzuIsso Si ii 4 
~£9 11= 33H “FIWIS CO NO 3NIT SIHL 
JO NOILIZSUZLNI FHL Lv GO 193NHOD OV3U ONY 69I00- § HiIIM 1! 193NNOD 
ONY €,SIxv 39N383538 NO LNIOd 3HL O1 WOVE OD 6BIOC- } gv» ONY . 
'N 3H1 NO 


#ZleQ OL GNNOS ASNT “N 3HL NO ATIVINOZIYOH G3390Ud “J WIS 


NO INIOd SIHi 359 


3HL WUVIN ONY SNS SZPeA HLIM (~€2 21) ONNOS ISNT GO IHL 193NNOD 


SMOTIOS SV 03390Ud | J O3LVANILS3 BHI 19398HOD OL 
wEZ Zl = 3U3H 


“JIVIS GC NO 3NIT SIH 4O NOILD3SUBINI lv YIMSNY Ov3u ONY SZ00+) 
HIIM 193NNO2D GNY INIOd ONINUNL ¥ SY E4SIX¥ 3DN303434 NO INIOd 
SIHL 3SN “Ex SIXY JON3ZYIIZY NO INIT SIHL JO NOILDISHIINI 3HL WHVKK 




















ONY %1L =U HLIM A93NNOD ONY LNiOd ONINENL ¥ SY 2,SiK¥ 39N334I8 
$1809 
3did OL dH JO OLY 
oz0—— 
tio } ONININY3130 YOs 101d IWID30s 
wo 4 J | 
‘ —- . 
avo HNd@ ade oJ, YOLIW4 tiomaes HOVESIIM ADUV.C 
°o °o °o o °o 
v0 4 ae s ° 3 2 $ $ 2 
= 3 8 rr o3 8 ALISODSIA 
sio —— DILVAINIM 
S3MOLS-ILN3>_ SNS 
vo — 
ero 
aeoe—™ 
“oh 
o1o— 
000 4 
%00— —~_ 
= 21419348 tev 000°! -— 
_ ee Tat oe 
—- - = o1 0 — 
soo 2 “o Ly 
= oz 3 ° 3 
i=] = 
4 v0 8-9 
#00-— ==—OE coo! “a é 2 
—_—— oo" 5 é 
a =n (00°00! ° 
od — 3D 
— a v0 
— z 
a os i 
= 
ond 
4IN32u3d onal 
—" and “a ro OL 
<a = 
ad — oe poo’ 
= seg 
— nal 06 
— _ 001 
oo — nani v0 
<a = 
— oul -—on 
—_ ee . z1 
--4 “ ' 
a coo- Of! 0006 4 
_ a Ov! i ave , 
= - wal ee oe.) MDOTZ- 
= P ona os! 
= ond so = | 
— — ——09! cone } ¥Od NOLLWND3 
oa = - 2.LIMM- WOOUS 3109. 
= — oLt NO O3SVE Juv 
a = =—oe1 
_ — oe! . 
= od 0° he 
= 4 o1z t + 
INI L wi 
co 200 ve ozz J ONININ31L30 YOs 10d Jade 
v > s 


SIXV JON3¥34I3¥ NO INIOd SIHL 3SN 
NOILD3SUZLINI FHL WHVW ONY «€0P=S O1 0/8 0OW'Z9=D 1D9NNOD 


$z00+} 


+ 
my! ma 
wi 


S3HON! 
Q3uINDIW 


oe 


chitin 


titilint 


Pe EE MAC UTOAUTOUOUITINTINITTIGHERROTONIATONIATITH 


. 


o 


? 





a 


“ZSeSiIX¥ JONTUIIZV NO JNIT SIHi 40 NOILDIS 
“M3LNI 3HL WUVNN ONY O10*3 HLIM 193NNO2 ONY LNIOd ONINUNL V SV Ie 
“te SIXY JONZVIIIV NO JNIT SIL 40 


KlL © 'Bivniis3 


SNS S2r eA 


J WN B3Id GI HONI N3d O0OSZ 4 3did 


HIV2 OS2 ¢ edt 
IdvV e€ OVS 
AWO W3d STIUUVYE 0O%'Z9*D NIAID 


YILINGID JGISN! 


4} a3isnrov 


J OBLvINAS3| 
— 


—— 





WdNvx3 


S3XV¥ JONIVIIIe 


2s 





NOILYNDZ DNIMOTIOS BHL 40 NOLLMIOS JHL YO NV EDONON 


NOH / SI3uNvEe 





YOLIV4S NOILDIVS HIVESIBM ADUV.C « 5 
41N3983d AINBIDISS3 ANN =U 

DUN 3d GI HIN! 83d Jdid 40 1S09 — dH 40 1809 ‘Oliv => 
ALIAVED DIdID3dS © S 

AVG U3d STIBUVE NI Jivy-d 
AN3NLS3ANI WANING WOs 
3Z'S INIT SI O3ISN SITG@WINWA BOs HDIHM OC! SIMONI NI BILINVICG +d 


JusHw 


so T38) og oD 110"G 


Ava /S13uuNve 


jive 
000°! —— 

— = 
0006 ——=- 

= 000’002 
oooe ——} — 

= 
ooo. ——> 

—_ 

+ 
0009 “a 

— 

— = 
000s ——T- 

as 

—=— 000'00 
ooow ——— 

+— ooo'oe 

—=—- 000'0e 
000€ ———— o00'o 

_ 


— 
—+——— 000°09 


—t——— 000'0¢ 

oooz —-f— 
——— 000'or 

—+— 
-— o0o'ot 

0001: —— 

008 

— 000'02 


2 


g 


8 
a7 


PUDOVANOTUNTITI TIT TSU UTOOTTVATITICTTN TT a 


0006 


= 
+ 900'0! 
—_ 


r—— 0008 





— 
r——- 0002 
+ 9008 
—+> 
—_———- 
= 
—_ 
—t—— 0006 
ooz —_{— 
_— 
———— 000% 
a oe 
—— 
— 
= 
t- oOoo€ 
—- 
C 
001 - 
. 


FIG. 3. Pipe diameters for minimum investment. 
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South of Fort Dodge and 
East of Omaha of 
Northern Natural Gas Co. 
is protected by... 


The new pipe line of the Northern Natural Gas Co., consisting of 70.8 
miles of 30” pipe, extends the firm’s natural gas service into central Iowa. 


ASBESTOS 


Me lightweight, reinforced TRANSHIELD pire ticc ru: 


Permits high speed wrapping ... assures effective protection for enamels 


TRANSHIELD now offers pipe line men the fine pro- 
tective qualities of an asbestos shield at a lower price 
... with the added advantage of improved application 
characteristics. Transhield is a quality felt .. . assuring 
long trouble-free service. It is designed to meet all 
ordinary wrapping needs. 


Transhield provides a continuous asbestos mem- 
brane, protecting and preserving the enamel coating. 
Highly resistant to soil stress, it is particularly suitable 
for use where pipe must be laid in heavy clay soils. It 
cannot rot or decay... presents an almost indestruct- 
ible barrier against soil chemicals. 


Contractors like Transhield because its special rein- 
forcement makes it easy to apply, even at high speeds. 
Embedded continuous glass yarns parallel-spaced on 
¥,” centers give Transhield unequaled tear resistance. 
Transhield’s light weight permits furnishing it in 800- 


ft. rolls. This advantage cuts roll changes in half for 
field wrapping equipment. 


Johns-Manville has developed three wrapping mate- 
rials for pipe line protection: 


J-M 15-Ib. Asbestos Pipe Line Felt (perforated or un 
perforated)—for severe soil conditions. 


J-M Transhield Asbestos Pipe Line Felt — for average 
soil conditions. 


J-M Trantex® polyvinyl pressure-sensitive tape—for 
pipe line corrosion protection where ease of application 
is important ... as a Coating over field-welded joints of 
mill-wrapped pipe... for rush coating needs such as 
when making emergency pipe line repairs. 


For further information write Oil Industry Department, 
Johns-Manville, Box 60, New York 16, N. Y. In Canada 
199 Bay St., Toronto 1, Ont. 


§/¥)| Johns-Manville ASBESTOS PIPE LINE FELT 


PRODUCTS 
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FIG. 4. Pine diameters for minimum investment 
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minimum-cost diameter computation 
would be as follows: 


Q = 62,400 bbl per day of propane. 

S = 0.51 specific gravity. 

y = 0.22 centistokes. 

n = 77 per cent, or 0.77. 

A diameter of 10.25 in. would be the 
result with an f = 0.014 in. We would 
probably use 10.750 in. outside diam- 
eter schedule—20 pipe, which has a 
10.250-in. inside diameter. 

The example points out that, for 
minimum investment, one size larger 
pipe is required for the crude oil than 
for propane, all other parameters re- 
maining constant. 

The result which the nomogram 
yields is “exact” for the parameters 
used. In few problems will this exact 
answer correspond to a commercially 
available size of pipe. By remembering 
that the values used to obtain the 
“exact” size are the conditions to be 
expected, we can make the following 
statement. The selection of a commer- 
cially available size pipe should be the 
nearest size larger than “exact” size 

The reason is as follows: A smaller 
pipe than the exact size will give a 
highér investment, as will a larger pipe; 
but the smaller pipe generally will have 
higher operating costs than the larger 
pipe. Furthermore, if the rate of flow 
is increased—which is the more com- 
mon experience—it would cost still 
more to pump through the smaller pipe 
that it would through the larger pipe. 

The nomogram for solution of equa- 
tion (8) which is based on the T. R. 
Aude formula is handled in a sim- 
ilar manner to the foregoing except 
that the efficiency factor is employed 
instead of the roughness factor, and 
solutions may be handled directly with- 
out refinement of the f value, as is 
necessary in connection with the 
D’Arcy-Weisbach formula. It should 
be pointed out that the viscosity shown 
in Fig. 3° is kinematic viscosity ex- 
pressed in centistokes or Saybolt Uni- 
versal seconds, whereas the viscosity 
shown in Fig. 4 is absolute viscosity ex- 
pressed in centipoises. 





More than 8000 miles of natural 
gas pipe line were approved last 
year by the Federal Power Com- 
mission. Of this total about 5000 
miles were constructed during the 
year, and the other 3000 miles 
were under construction or about 
to be started at the year-end. It is 
now estimated that the nation’s sys- 
tem of gathering, transmission, stor- 
age and distribution lines for nat- 
ural gas totals more than 394,000 
miles, or enough to girdle the earth 
more thon 16 times. With more than 
50,000 additional miles of distri- 
bution lines serving the manufac- 
tured and mixed gas companies, 
the gas industry's pipe line mileage 
constitutes the greatest transporta- 
tion system in the world. 











These examples make no allowance 
for costs of operation of the pipe line 
facilities. Numerous investigators in the 
past have made studies which took 
these factors into account. Allowance 
can be made for the inclusion of oper- 
ating costs in these formulas by ap- 
propriate adjustment of the terms C, 
(cost per inch of inside diameter per 
mile of pipe installed) and C, (cost per 
horsepower), by adding the sum of the 
present value of the annual pipe line 
operating cost over the anticipated life 
of the line (expressed in dollars per 
inch of inside diameter per mile) to the 
factor C,, and the sum of the present 
value of the annual station operating 
costs for the same period (expressed in 
dollars per horsepower) to the term C,,. 
The interest rate at which these annual 
costs would be reduced to present 
values would be that which represents 
the ‘value of money to the individual 
company. 


Conclusion 


In our opinion, the foregoing equa- 
tions furnish a simplified method for 
rapidly reaching a decision on the size 
of pipe to lay for the handling of given 
quantities of petroleum products. 

To solve them for the optimum size 
pipe, all that is needed is. 


1. Estimated installed cost of pipe 
in dollars per inch inside diam- 
eter per mile. 

1. Estimated cost of pumping facili- 


ties in dollars per horsepower. 
3. Fluid characteristics—density 
and viscosity. 


We believe that formulas and nomo- 
grams, in pipe line forms, will be of 
value to pipe line designers in the pro- 
jection of new lines and line extensions. 
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OVER 6,000 ROUTE-MILES of 
RADIO RELAY SYSTEMS INSTALLED 
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High Points of PTM 
ENGINEERING and 
PERFORMANCE 


@ Pulse-Time Modulation assures 
maximum circuit reliability, 


@ Simplest and smallest RF 
equipment. 


e Highest RF power output. 


© Fewest tubes—lowest 
maintenance, 


® Simple intermediate drop and 
insert equipment. 


SUCCESSFUL operation 
in many industries proves 
Federal’s PTM is better 
because of its inherent 
simplicity ...! 


Streamlined circuitry—fewer tubes! 
That’s the basis of Federal Pulse-Time 
Modulation Microwave superiority .. 
for multi-channel radio relay system» 
of any length ... over any terrain! 

Federal PTM gives pipelines, power 
utilities, telephone companies, rail- 
roads and others complete, simultane 
ous, all-weather voice and signal facili- 
ties ... without costly line construction 
and maintenance. 

Proved-in services include: toll cir- 
cuits, dialing, dispatching, telemeter- 
ing, supervisory and remote control. 


e Simple individual common type 
channeling units. 


@ Simple delay line method in- 
sures channel synchronization. 


© Unaffected by fog, rain, snow, 
ice, static or magnetic storm. 


@ High signal-to-noise ratio. 


@ Outstanding for high quality of 
*voice and other transmission. 


@ No inter-channel cross-talk due 
to non-linearity of common 
elements. 


@ Energy beamed by non-critical 


MICROWAVE MOVIES: 


Be sure to see Federal’s 16 mm. sound- 


directive parabolic reflectors. 
@ High power provides large 
fading margin. 


© 99.22% reliability achieved 
without RF stand-by. 











and-color motion pictures: 

“Microwave Communications for Pow- 
er Utilities’. . .“‘“Pipeline Communications 
With Microwave’”...“‘Microwave for Mod- 
ern Telephony”. . . “Railroad Operation 
With Microwave” ...‘‘Modern Communi- 
cations With Microwave.” Prints shipped 
without charge for company showings. 
Write to: Film Distributing Department. 


teleprinter, telegraph, speech-plus-du- 
plex, mobile radio ... in fact, all indus- 
trial communications needs. 

Get the facts about Federal PTM ... 
backed by decades of experience in en- 
gineering, system planning and turn- 
key installations. Write to Dept. 11-277. 


IT’S A FACT... 


ee ee eee a” 6 ae 


Federal Telephone and Radio Compan 


PTM AND WIRE TRANSMISSION SALES 100 KINGSLAND ROAD, CLIFTON, N. J. 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 


ITaT scientists conducted 
the first successful demon- 
stration of voice commu- 
nication via microwave, 
March 31, 1931, across the 
English Channel. 
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C. E. HOLVENSTOT and S. G. HAGERMAN* 


Abstract 

This paper reviews the now generally 
accepted concept of the elasticity of 
the ground and emphasizes the import- 
ance of designing foundations to avoid 
resonance. The origin of inertia forces 
that occur in all reciprocating ma- 
chines is discussed. These forces excite 
vibrations and tend to produce reson- 
ance in foundations when their fre- 
quency is near the natural frequency 
of the foundations. The phenomenon 
of resonance in foundations is ex- 
plained and clarified. This paper shows 
how resonance can be avoided and 
sets forth practical rules for foundation 
design. 


AT the ASME Oil and Gas Power 
Conference held in Baltimore, in June, 
1950, a paper was presented on the 
“Principles of Foundation Design for 
Engines and Compressors,” which 
brought out a new concept of designing 
foundations to avoid resonance. This 
principle is now generally accepted and 
is widely used in the compressor 
industry. 

Since this paper was presented, fur- 
ther studies and tests have been made 
verifying the original concept that the 
natural frequency of a foundation must 
be high to have good stability. The 
authors wish to review the principles 
of foundation design, explaining them 
more fully, and show how they can be 
applied effectively to foundations for 
pipeline compressors. 


Forces Acting On Foundations 

Practically every machine with re- 
ciprocating parts has unbalanced 
forces, or moments, or both, which 
originate in the machine and are trans- 
mitted to the foundation. The ability 
of the foundation to resist the un- 
balanced forces of the machine de- 
termines whether it is a good, stable 
installation or one which suffers from 
excessive movement. Therefore, before 
a foundation can be designed properly, 
we must know the magnitude and, 
equally important, the frequency of 
the forces or moments that it must 
resist. These forces are cyclic in nature, 
varying in magnitude and direction. 

Fig. 1 represents a single cylinder of 


tPresented at ASME Oil and Gas Power 
Meeting, Kansas City, June, 1954. 
y ingersoll-Rand Company, Painted Post, New 
ork. 





F= INERTIA FORCE IN LBS. 


AFTER TOP CENTER 


W= WEIGHT OF RECIPROCATING 
PARTS IN LBS. 


N = REVOLUTIONS PER MINUTE 


L= LENGTH OF CONNECTING ROD 
IN INCHES 


R= CRANK RADIUS IN INCHES 


FIG. 2a 


F = 0000284 wRN* (COS @ + A COS 20 + 


Bcos4e+¢cos6e+....) 
WHEN L/R= 4, A= 25402 
=-00409 
Cc = 00007 


SIMPLIFIED APPROXIMATE EXPRESSION GENERALLY USED 


F= 0000284 wRN* (cOS@ + R/L COS 26) 


©= POSITION OF CRANK IN DEGREES 
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FIG. 1. Inertia or acceleration forces in crank and conneting rod mechanism. 


an engine or compressor and shows the 
exact equation which defines the in- 
ertia forces generated in the cylinder.’ 
It can be seen that the exact equation 
contains a series of terms which can 
be reduced to the following: 

F’ = 0.0000284 WRN? cos 6 
This is the primary force which goes 
through one complete cycle per revo- 
lution of the crank; i.e., the force var- 
ies from a maximum toward the head 
end of the cylinder, to zero, to a maxi- 
mum toward the crank end of the 
cylinder, to zero again, and back to 
the original maximum toward the head 
end of the cylinder. 

F” F’ R/Lcos 20. This is the sec- 
ondary force which varies through its 
cycle from maximum, to zero, to maxi- 
mum in the opposite direction, to zero, 
and back to the original value twice 
per crank revolution. 

While 4th, 6th, 8th, etc., order terms 
of the exact force equation likewise 
can be reduced, the forces are so small 
that they almost never influence the 
foundation movement and so are 
usually neglected. The problem thus 
resolves itself to consideration of the 
relatively large primary and secondary 
forces. 

The concept of the secondary forces 
— forces at twice the crank rpm is 
sometimes confusing and, because of 
this confusion, many people accept the 
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formula without visualizing the situ- 
ation. Fig. 2 (a) and 2 (b) show a single- 
cylinder crank-and-piston arrangement. 
Fig. 2 (a) shows a “Scotch Yoke” mech- 
anism connecting the piston to the 
crankpin. This mechanism gives the 
same motion to the piston as would an 
infinitely long connecting rod and gen- 
erates only a primary force. Fig. 2 (b) 
shows the conventional connecting rod 
between the crankpin and the piston. It 
is apparent that if two pistons start to- 
gether at outer dead center, the piston 
in Fig. 2 (b) will move to the left of the 
piston in Fig. 2 (a). This difference in 
displacement will be a maximum at 
the 90 deg crank position, but at the 
180 deg crank position, both pistons 
will be back together again. 

In the second half-revolution, the 
Fig. 2 (b) piston again will be displaced 
to the left of the Fig. 2 (a) piston, the 
maximum occurring at 270 deg. When 
the crank is back at the starting point, 
the two pistons will again be together 
at outer dead center. It can be seen now 
that in one revolution of the crank the 
conventional connecting rod has caused 
its piston to make two “excursions” to 
the left of the location representing 
simple harmonic motion. The force re- 
quired for these two “excursions” is, for 
all practical purposes, the secondary 
force of this particular combination of 
crank, piston, and connecting rod. It 
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FIG. 2. Secondary force development. 


can be seen that the shorter the con- 
necting rod, the greater will be the sec- 
ondary force. 

When an engine or compressor has 
more than one cylinder, the unbalanced 
forces of all must be added, giving 
consideration to the proper phase re- 
lation between forces from different 
cylinders. When cylinders are at dif- 
ferent locations along the length of the 
crankshaft, as is usually the case, the 
forces from individual cylinders can 
combine to give unbalanced couples or 
moments. 

To take a simple example, Fig. 3 
(a) represents a horizontal two crank 
compressor with cranks at 180 deg and 
pistons of equal weight. The horizontal 
projection of vector F’ which turns in 
line with the crankpin can represent 
the primary forces. Being in opposite 
directions, these forces balance each 
other; but since they are not in line, 
they generate the couple, F’d. The 
horizontal projection of vectors F” 
represents the secondary force of each 
cylinder. These vectors turn at two 
times crank speed and are in line with 
the crankpin only when it is at outer 
dead center. Therefore, the crank which 
is 180 deg from outer dead center has 
its secondary vector 360 deg from outer 
dead center. Thus, the secondary forces 
add together, but they do not produce 
any couple. 

Fig. 3 (b) shows the same compressor 
with cranks at 90 deg. Here, the pri- 
mary vectors are at 90 deg, giving both 
a resultant force and a resultant couple. 
The secondary vectors are 180 deg 
apart, giving secondary force balance, 
but a secondary couple. The unbal- 
enced forces and couples for these two 
crank arrangements are shown in Fig. 
3. These simple examples are offered 
to suggest the range of problems con- 
fronting the designer in balancing a 
unit. 


Resonance In Foundations 
It is now generally accepted that the 
ground is elastic in nature. The super- 
imposing of a foundation on the ground 
forms an elastic system analogous to a 
spring-supported mass with the foun- 
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FIG. 3. Unbalanced inertia forces and couples for different crank arrangements, 








dation, block, and machine compris- 
ing the mass and the subsoil, the spring. 
The analogy can be completed by the 
addition of a dashpot to simulate the 
damping action of the soil due to fric- 
tion, viscosity, etc. The graphic por- 
trayal is shown in Fig. 4. 

All elastic systems, including foun- 
dations systems, have a free or natural 
frequency; i.e., a frequency at which 
they will vibrate if displaced from the 
equilibrium position. If, in the case of 
compressor foundations, the frequency 
of the periodic unbalanced compressor 
forces should happen to coincide with 
the natural frequency of the founda- 
tion-system resonance will occur with 
resulting excessive vibration. 

Curves A and B in Fig. 5 show a plot 
of the horizontal movement of the top 
of a gas-engine foundation. This was 
one of three similar units mounted side 
by side on identical soil. Two of the 
engines were mounted on a common 
block and experienced no trouble, while 
the third unit, Fig. 5, mounted on a 
separate block, experienced severe 
rocking. The magnitude and shape of 
curve A indicates that the virbration 
was almost entirely secondary and that 
the natural frequency of the foundation 
was 836 vibrations per min. Since the 
rated speed of the engine was 400 rpm 
the secondary forces at 800 vibrations 
per min were so close to resonance with 
the natural frequency of the foundation 
that excessive amplification of the 
foundation movement resulted. 

Curve C, Fig. 5, shows the effect of 
placing jacks between the rocking 
foundation and the stable common 
foundation block of the neighboring 
engines. While the peak amplitude is 
not reduced, it is shifted, resulting in a 
higher natural frequency. This detuning 


of the foundation from resonance with 
the unbalanced forces of the engine 
resulted in an amplitude reduction at 
the rated speed. Proceeding on the 
basis of these readings, it was recom- 
mended that the troublesome founda- 
tion be tied rigidly to the common block 
of the other two units. This was done 
later and the trouble completely 
eliminated. 


Soil Factors Affecting 
Foundation Stability 
Foundation stability can be assured 
only if the foundation is designed care- 
fully with regard to local soil condi- 
tions. Since the authors are mechanical 
engineers whose work is the design 
and manufacture of reciprocating ma- 
chines and not soil engineers or experts 
in soil mechanics, this paper will not 
delve into the many varied soil factors, 
but rather deal briefly with the basic, 
readily recognized properties which 
will enable a close approximation of 
foundation requirements. It is advis- 
able to refer to design of special foun- 
dations or foundations for substandard 
soil to an expert who is familiar with 

soil dynamics. 

Allowable soil bearing pressure is 
undoubtedly the most important single 
soil characteristic to be considered in 
foundation design. While approximate 
allowable static bearing pressures, such 
as those shown in Table 1, may be ob- 
tained from local building codes, de- 
sired accuracy and reliability can be 
assured only by making tests on the 
actual foundation site. Allowable static 
soil bearing pressures must be adjusted 
and used carefuly when applied to the 
design of reciprocating-engine or com- 
pressor foundations subject to dynamic 
loading. Only a portion of the allow- 
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able static loads, depending on the fre- 
quency of the forces present, can be 
used safely where dynamic loading is 
a factor.® 


Soil Type Ib/sq ft 
Quicksand or alluvial soil .... 1 000 
Soft clay, sand, loam, silt... 2 000 
Firm clay, sand and clay...... oo 


Hard clay ITA 

Compact sand and gravel... 8 000 

Shale and hard pan__._..... 16,000 
OE RES SESE ES 20,000 and higher 


The importance of soil bearing pres- 
sure in reciprocating-engine-and com- 
pressor-foundation design is primarily 
due to its effect on the natural fre- 
quency. The softer the ground or the 
higher the soil loading, the lower the 
natural frequency. This provides a 
method of controlling the natural fre- 
quency. If the natural frequency of a 
foundation is found to fall within the 
operating range of the engine or com- 
pressor, it can be raised by a reduction 
in soil loading either by spreading the 
foundation or placing the foundation 
on a mat. 

The effectiveness of this procedure 
can be seen from Fig. 6. These curves 
indicate the movement of the top of a 
foundation caused by horizontal sec- 
ondary forces. Curve A shows the ex- 
cessive amplitude and low natural fre- 
quency found originally due to excess- 
ive, improperly placed concrete and 
soft soil. Curve B indicates the effect 
of adding a reinforced mat 2 ft thick 
to tie to another foundation on one 
side. This raised the natural frequency 
from 236 to 346 rpm and substantially 
reduced the amplitude. 

The relationship of soil bearing pres- 
sure to natural frequency likewise ex- 
plains the most common foundation 
problem; i.e., rocking of high or deep 
foundations. Increasing the height or 
depth of a foundation either to main- 
tain an elevation or in hopes of obtain- 
ing better bearing, frequently re- 
sults in exceeding the allowable static 
soil loading and lowering the natural 
frequency within the operating range. 
This, coupled with the lowering of the 
center of gravity and the subsequent in- 
Crease in the rotating-weight lever arm, 
results in rocking of the foundation. 
The prevention and cure are identical 
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— if a foundation must be high or 
deep, it should be placed on a mat to 
reduce the soil loading. 


Foundation Measurements 

Through the years, numerous meth- 
ods and instruments have been de- 
veloped or applied to the measurement 
of foundation vibrations. The many 
minute variations in instruments and 
methods make a tabulation or classi- 
fication virtually impossible. This pa- 
per, therefore, will discuss only briefly 
some of the general methods em- 
ployed and then elaborate on the test 
procedure adopted by the authors. 

Some methods actually provide the 
excitation for the foundation being 
measured. The basic method of this 
type consists of striking the foundation 
with a heavy weight and then measur- 
ing or analyzing the resulting free vi- 
bration. This method has its practical 
limitations because of the size weight 


required and the possibility of damag- 
ing the foundation. A further refine- 
ment is the use of controlled rotating 
eccentric weights which can produce 
unbalanced forces of variable fre- 
quency and magnitude. While this sys- 
tem is primarily for academic work, it 
has a practical application in the inves- 
tigation of structures or systems where 
the normal exciting force is of such 
short duration or is so impractical to re- 
produce that accurate measurements 
cannot be made.‘ Most of the remain- 
ing methods rely on the actual unbal- 
anced forces encountered for the exci- 
tation of the foundation system. The 
problem thus becomes one of measur- 
ing, plotting and interpreting existing 
vibrations. Vibration-measuring and 
recording instruments are varied, rang- 
ing from the common dial indicator 
to seismograph and electronic meters 
and analyzers. 

The first step in investigating a foun- 
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dation with excessive vibration should 
be to measure the amplitude frequency, 
and direction of the vibration at con- 
stant engine speed at sufficient points 
to establish the type of foundation 
movement; i.e., vertical or horizontal 
translation, twisting, rolling or rocking. 
This information is invaluable in sug- 
gesting corrective measures. The next 
step is to measure the amplitude of 
vibration at the location and in the 
direction found to be a maximum in 
the first step while the engine speed 
is varied by increments through the 
operating range. 

A plot of the measurements thus 


obtained yield curves similar to Figs. 5 
and 6 from which one can determine 
the natural frequency and establish 
whether it falls within the operating 
range. 


Rules For Foundation Design 

Engine and compressor manufac- 
turers as part of their regular proce- 
dure send details of a foundation sized 
to absorb the unbalanced forces of the 
unit if the foundation is placed on 
good ground. If investigation or expe- 
rience has established that the ground 
at the proposed site is good, no altera- 
tion of the standard plan will be nec- 





@ This RUBEROID pipe line asbestos felt over PITT-CHEM hot applied tar base 
coating will withstand the severe corrosion attacks this pipe line may meet. 
The quality control to rigid specifications of these products assures years of 
protection for this line against moisture and electrical forces, as well as soil 
stress and root attack. And when you start a job, a Day man is there to give 
the benefit of his experience for a good start... part of the plus in the 
service you get when you “DEAL WITH DAY.” 

Both of these products are stocked in Houston for immediate delivery 


when you're in a hurry. 


Engineering counsel, literature including specifications, and prices are 
furnished through our Houston office. 


S. D. Day Company is National Distributor for The 


Ruberoid Co. pipe line asbestos felt, and Gulf Coast 
Distributor for Pittsburgh Coke & Chemical Co. hot and 
cold applied coal tar coatings, and American Coating 


& Supply Company “Fieldjointers.”’ 


The Pipeliner’s Friend says, 


“Get Formula 291—if gives skin protection 
for those working where fumes may be toxic.” 


DAY COMPANY 


1973 WEST GRAY 


HOUSTON, TEXAS 


PHONE JU-2431 





essary. Reductions in any of the stand. 
ard dimensions is unwise. An increase 
of either the length or width, however, 
will do no harm and provide added in. 
surance. Increasing the depth or height 
of the standard foundation results jn 
excessive soil loading and if carried 
far enough, rocking. If it is necessary 
to increase the height or depth over 
that shown on the standard foundation 
plan, the foundation should be placed 
on a generous mat to increase surface 
contact and reduce soil loading. The 
mat must be sufficiently rigid to resist 
deflection. Necessary stiffness can be 
assured by pouring ribs along the 
length of the mat. 

Experience likewise has proved that 
it is advisable to tie the mats of new 
compressors to those of existing, neigh- 
boring units or in the case of several 
new compressors, to pour the founda- 
tion blocks on a common mat. 

In cases where the proposed foun- 
dation location is on soft ground, the 
standard foundation is not suitable. 
These cases should be referred to a 
foundation expert for advice. To assist 
in the design, compressor manufac- 
turers will be glad to supply tabula- 
tions of the unbalanced forces which 
will be encountered. While the final 
solutions depends on the many local 
variables, the desired end effect will be 
low soil loading. The reduction in soil 
loading may be accomplished by 
spreading the foundation, by use of 
piles, or both. The danger with piling 
is that the foundation actually may 
be lifted clear of the ground leaving 
the foundation supported on relatively 
flexible piling and free to vibrate. Ver- 
tical piling, when properly installed, 
may prevent settling of foundations; 
but it will not, in itself, eliminate vi- 
brations. However, the combination of 
vertical and batter or bracing piling 
is often a solution and in some Cases 
the only one. 

A foundation is a poor place to 
economize. The care and additional 
expenditures required to insure an 
adequate, trouble-free foundation are 
repaid many fold. 
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Propane Transportation and Storage 


On a Products Pipe Line System’ 


J. W. BOYD, J. O. RICHARDSON, D. A. ROACH 


Abstract 

Phillips Pipe Line Company is 
regularly transporting propane as 
a finished product in its 950-mile, 
Borger, Texas, to East Chicago, 
Indiana, Products Pipe Line. In- 
dividual tenders handled run from 
25,000 to 55,000 bbl. The physi- 
cal properties of propane, such as 
high vapor pressure, low specific 
gravity, high compressibility and 
high purity necessary for sale, 
pose special line problems. High 
seasonal variations in demand 
cause additional difficulties. 

All storage is owned by the 
shipper and these facilities include 
conventional above-ground stor- 
age, and mined underground 
storage. 

Pumping equipment consists of 
conventional centrifugal pumps 
with mechanical seals. Station 
back pressures must be closely 
watched to keep the propane in a 
liquid state at all times. 

The critical product specifica- 
cation of residue is maintained in 





+Presented at API annual meeting, Chicago, 
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this pipe line by the use of butane 
buffers and proper scheduling of 
products. The specification of 
dryness is not a problem as all 
products are dehydrated at point 
of entry into the pipe line. 

It is believed that propane 
transportation by pipe lines that 
connect large sources of LPG 
with concentrated markets will in- 
crease in the near future, provid- 
ing certain obstacles can be over- 
come. 


PHILLIPS Pipe Line Company has 
transported propane as a finished prod- 
uct in its 950-mile Borger, Texas, to 
East Chicago, Indiana, Products Pipe 
Line System since June 26, 1952. Ap- 
proximately 1,500,000 bbl of propane 
have now been transported through 
this line in tenders ranging in size from 
25,000 to 55,000 bbl at ten-day 
intervals. 

Propane is a unique product to be 
transported in a conventional products 
pipe line system for several reasons: 

1. Unlike gasoline or distillates, 

propane requires a moderate 
pressure to liquefy and to main- 
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tain as a liquid. At 100 F, pro- 
pane has an approximate vapor 
pressure of 190 psi. 

2. Propane generally requires ex- 
pensive pressure storage which 
is usually constructed in mul- 
tiple, small capacity units. If 
favorable underground forma- 
tions are available, underground 
caverns or mines may prove 
practical at reduced costs. 

3. Propane has a low specific grav- 
ity of about 0.51, which affects 
the performance of centrifugal 
pumps. 

4. Propane is highly compressible. 

At 60 F, a pressure change of 

1000 Ib will compress propane 

about 3.8 per cent. This com- 

pares with the compressibility 
of .8 per cent for gasoline and 

.6 per cent for kerosine. 

Specifications for most uses re- 

quire a product of high purity. 

Extreme product dryness is also 

necessary. 

6. Present demand for propane is 
is extremely seasonal. With min- 
imum storage, this could result 
in high peak loads for pipe lines 
transporting propane. 


a 


Propane originates at the Borger, 
Texas, facilities of Phillips Petroleum 
Company. The shipper has 64,000 bbl 
of propane tankage at this location. 
Typical tenders may run as high as 
55,000 bbl, though the tariff describes 
a minimum tender of 25,000 bbl. Pro- 
pane is received into the system at this 
location at a 60,000 bbl per day rate. 
Butane is used as a buffering material 
on each tender. The shipper’s needs 
for butane, such as sale to LPG cus- 
tomers and blending in motor fuel, are 
such that it is customary to precede a 
propane tender with 10,000 to 15,000 
bbl of butane and to follow the pro- 
pane with about 5000 bbl of butane. 

As shown in Fig. 1, the shipper has 
36,000 bbl of storage located at Paola, 
Kansas, where heart cuts of propane 
are taken. The propane arrives at Paola 
completely on specification. Heart cuts 
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line with full power 
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output up to 25%! 


ES, every Link-Belt Speeder shovel- 
ot am is now Speed-o-Matic power 
hydraulic equipped to boost your prof- 
its. With the introduction of the LS-98 
—the industry's most advanced 1-yd 
machine—you now get extra produc- 
tion and lower operating costs on rigs 
from 1/2 to 3 yds. 

Remember, Speed-o- Matic means 
pin-point placement . . . faster cycles 

reduced operator fatigue. It all 
adds up to greater output per shift— 
the kind of profits you like to see. 
And Link-Belt Speeder has the extra 
“live weight” and strength to with- 
stand the faster cycles and its use of 
greater horsepower. 

For full information, see your dis- 
tributor or write for “The Inside 
Story” on Speed-o-Matic control. And 
for details on the great, new LS-98, 
ask for Catalog 2530. 














Fingertip Speed-o-Matic control has proved 
superior to all other methods of shovel- 
crane control. Smooth, instant response 
eliminates jerk, jump and lag. 







bs 

or 
VII, 

saa 7— All clutches are interchangeable. The LS-98 features optional in- 

LINK-BELT SPEEDER CORPORATION = NEW = dependent swing and travel, foolproof power steering. Great pro- 


7 —™. ductive capacity is combined with high maneuverability and convenient 
Cedar Rapids, lowa S74 L$=-98 = transportability in this full 1-yd machine. 
¥ 


13,588 AA A Kes 
BUILDERS OF A COMPLETE LINE OF CRAWLER, TRUCK AND WHEEL-MOUNTED SHOVEL-CRANES 


BELIROEEEDER: 


THE PETROLEUM ENGINEER, Reference Annual, 1954 D-27 




















i 


31,000 BBL 6800 BBL. 
PIPE STOR. ~<A" TANKAGE 


285,000 BBL. | 
ree AYER = ns UNDERGROUND 
STORAGE 








_—— 





KANSAS 


36,000 BBL. 
130° PIPE STOR 


OKLAHOMA 


BORGER 


. — 2 


64,000 BBL 
TANKAGE | 


TEXAS 


FIG. 1. PHILLIPS Pipe Line Company products 


transportation system and connected 
shipper owned propane facilities. 


are also taken at East St. Louis, IIli- 
nois, where the shipper has 12,500 bbl 
of above-ground tankage. Propane also 
arrives at this location completely on 
specification. 

After East St. Louis takeoffs, the re- 
maining propane product, together 
with the butane-propane mixtures in 
the buffers, is transported on to Kanka- 
kee, Illinois, where the pipe line stream 
is taken into a 285,000 bbl under- 
ground cavern owned by the shipper. 
The pure butane portion of the buffer 
is taken on to East Chicago. To pro- 
vide specification propane at Kanka- 
kee, the product is fractionated and 
any butane contained is separated. The 
specification propane is stored in 
above-ground tanks ready for loading 
into tank cars and trucks. 

This outlines in general the travel of 
a propane tender in the Phillips Pipe 
Line Company system. Certain other 
specific points involved in propane 
handling are worthy of mention. 


Product Specification 

To pass sales specification the prod- 
uct must pass a combined residue and 
oil stain test. To perform this test, 
a 1000 cc sample is allowed to evapo- 
rate or “weather” at a final tempera- 
ture of 100 F. Only % cc of non-evap- 
orative residue can remain. This rep- 
resents a maximum contamination of 
one part in 2000. This residue must 
pass a test for oiliness performed by 
pouring the residue through a filter 
paper without producing an oil stain. 
Meeting the requirements of this test 
is considered to be the most critical part 
of handling propane by pipe line. 

As shown in Fig. 1, Phillips Pipe 
Line Company has two separate pipe 
lines from Borger to St. Louis. One 
pipe line, designated as the “B” line, 
handles only lighter products, such as 
natural gasoline, butane, aviation gaso- 
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FIG. 2. HYDRAULIC gradient illustrating intake 


pressure to be maintained on propane 
at the Medicine Lodge station. 


line, motor fuel and propane. These 
products leave no oily residue on the 
pipe walls that the propane tender can 
dissolve. Notice from the same map 
that this system from St. Louis to East 
Chicago consists of an 8-in. line with 
long partial loops. This line also han- 
dles distillate products. Unless a pro- 
pane tender is preceded by a long ten- 
der of gasoline or butane, there is 
some possibility that the leading part 
of the propane tender will absorb the 
oily residue from the pipe walls. If 
such occurs, this residue is removed 
by the fractionation operation at 
Kankakee. 

The other critical specification is dry- 
ness. Salable propane must pass the 
cobalt bromide dryness test which per- 
mits a maximum water content of 20 
parts per million. This is generally not 
a problem in this system because all 
products are dehydrated before enter- 
ing the pipe line. Since this is a critical 
specifiation a small dehydrator is pro- 
vided at Kankakee which can be used 
for emergency drying. Most propane 
is dried upon manufacture and thus has 





TABLE 1. Typical minimum intake chart 
for propane at Medicine Lodge. 





Rate 50,000 to 54,000 B/D 
Product temperature 


Hours out 45-54 55-64 65-74 75-84 
ae 165 185 205 230 
a 165 185 '205 230 
6 to4....... M M 120 145 
S06. . sexs M M M M 


Rate 55,000 to 60,000 B/D 


Product temperature 


2to0 165 185 205 230 
4to2 165 185 205 230 
6 to 4 M M M M 
8 to 6 M M M M 


M—Minimum, depends on product preceding propane. 





Note: At all rates below 50,000 bbl per day and regardless 
of temperature the minimum intake will be 240 psi 
from 8 hours out until tender passes Medicine Lodge. 





a high affinity for any water which 
might be included in the pipe line. 


Main Line Pumping Equipment 

All pumps used for handling this 
product are multi-stage, centrifugal 
pumps with mechanical seals. Nearly 
all these pumps are engine driven. The 
engines range in size from 250 to 1500- 
hp. Normal station discharge operating 
pressures range from 1050 psi to 1200 
psi. A conventional metallic-type pack- 
ing lubricated by forced-feed lubrica- 
tors was used before the start of pro- 
pane transporting. This type of pack- 
ing did not prove satisfactory for pro- 
pane handling and all pumps were 
equipped with mechanical seals. These 
seals have given very satisfactory re- 
sults. 

Because of the low gravity of pro- 
pane, centrifugal pumps produce less 
differential when handling propane 
than when handling gasoline or heavier 
material. With engine-driven units this 
can be partially compensated for by 
slightly higher engine speeds. Phillips 
Petroleum Company on its Borger- 
Denver products system has success- 
fully used positive displacement pumps 
with lubricated packing when handling 
propane at discharge pressures as high 
as 1500 psi. This system has handled 
propane since 1947. 


Station Back Pressure 

One pumping problem is the neces- 
sity of maintaining sufficient pressure 
at the intake of each station to keep 
the propane in a liquid state, not only 
at the station intake but also at points 
upstream where the line may be at 
higher altitude that can drop the pres- 
sure below the propane vapor pressure. 
This is further illustrated in Fig. 2. 

To prevent such an _ occurrence, 
charts have been prepared for each 
section advising the station as to the 
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FIG. 3. LPG is stored in large diameter pipes at Paola, Kansas. 


correct back pressure to maintain 
based on the expected arrival time-of 
the propane in the station. An example 
of these charts is shown in Table 1. 


Pumping Capacity 

The necessity of carrying high back 
pressures and the lower head devel- 
oped by centrifugal pumps on propane 
result in a slight reduction in pipe line 
capacity. These two are partially offset 
by the favorable friction characteristics 
of propane. The amount of this reduc- 
tion varies with the length of the pro- 
pane tender and the line fill and topog- 
raphy between stations. 


Tankage and Storage Facilities 

All terminal propane facilities, such 
as storage, loading docks, connecting 
lines and fractionating facilities are 
owned by the shipper, Phillips Petro- 
leum Company, who has given per- 
mission to describe some of these fa- 
cilities now in use. 

Tankage at the Borger origin point 
and at East St. Louis, Illinois, consists 
of aboveground tanks of approxi- 
mately 1400 bbl capacity per tank. 
Borger has a total of 64,000 bbl of 
such storage and East St. Louis has 
12,600 bbl. These tanks are 10-ft, 6-in. 
in diameter and 110-ft, 3-in. long. 

Gaging is accomplished by a con- 
ventional ground reading, float type 
gage installed near one end of the 
tank. At Borger, when a tender of 50,- 
000 bbl is received, it is sometimes 
necessary to withdraw- from as many 
as 45 tanks. This, of’ course, results 
in a considerable amount of work in 
gaging and calculating tanks: 

Due to the steel shortage ‘when pro- 
pane facilities were first constructed, 
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storage at Paola and Kankakee was 
constructed of 30-in. diameter pipe. At 
Paola, there are forty-two 30-in. pipe 
tubes, each 1143 ft long, which are 
manifolded in batteries of six each with 
an approximate capacity of 5000 bbl 
per battery. These tubes were coated 
for corrosion protection and laid side 
by side with a slope downhill of about 
35 ft from back to front. A 2-ft thick 
layer of earth was placed on top of the 
tubes. This installation is shown in Fig. 
3 

These tubes are gaged by a differ- 
ential gage that indicates the differ- 
ence in pressure between the lower and 
upper end of the tube caused by the 
static head of the propane in the tube. 
In addition, for checking purposes, 
slip-tube gages are installed at the mid- 
point and higher ends of the tubes. 

At Kankakee, Illinois, a similar pipe 





FIG. 4. Underground storage cavern chamber. 


installation consisting of forty-four 30- 
in. tubes, approximately 970-ft long, 
is in use. These are manifolded into 
seven batteries of six tubes each with 
a capacity of approximately 4200 bbl 
per battery, and one battery of two 
tubes having a capacity of 1400 bbl. 
These batteries are laid with a slope 
of only 2-ft back to front with 2-ft of 
earth cover. Each battery is connected 
to a 6-ft high gage pot in which a con- 
ventional float type, ground reading 
gage is installed. A small amount of 
conventional aboveground tankage is 
also located at Kankakee. 


Kankakee Cavern Storage 
The third storage installation at 
Kankakee consists of an underground 
cavern mined by conventional mining 
methods from a shale formation ap- 
proximately 215-ft below the ground. 





GROUND LEVEL - sprennthraresreren 
100 FEET 


200 FEET 





“ZASTORAGE CAVERNS F4 





gSTORAGE CAVERNS 











300 FEET 











FIG. 5. SCHEMATIC of underground LPG 
storage at Kankakee, Illinois. 
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_PIPELINING IS OUR | 
“BUSINESS 





. . - laying high density con- 
crete coated 30” pipe across 
the Saginaw River — one of 
the many types of pipeline 


work we are equipped to do. 





SItGn OF SATISFACTION 


TRANSMISSION DISTRIBUTION 
LINES SYSTEMS 


SOMERVILLE CONSTRUCTION 
COMPANY 
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TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
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ER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 





D-30 





The excavation of this cavern was ac- 
complished by sinking a shaft to the 
level of the shale formation followed 
by mining separate rooms from the 
shaft. A typical room is shown in Fig. 
4. 


Storge capacity of this cavern is ap- 
proximately 285,000 bbl. It is equipped 
with a float type gage read at ground 
level. Cavern temperatures are deter- 
mined with thermocouples. Product is 
removed by pumps located in the 
shaft. One unit is a submersible pump 
and motor, while the other is of the 
conventional deep well type, driven 
by a motor at the top of the shaft. 
Only one of these pumps is used for 
operations, with the other as a standby. 
In operation, propane is taken from 
the pipe line directly into the mine. 
Product from the mine is pumped to 
the fractionator from which it is stored 
ia the aboveground tanks for loading. 
This operation is shown schematically 
in Fig. 5. The fractionator boilers are 
fueled by vapors withdrawn from the 
top of the mine. 


Loading Facilities 

Facilities to load both tank cars and 
trucks are located at all storage sites. 
All loading pumps are of deep well, 
centrifugal type which eliminate “gas- 
sing up” or “vapor locking.” All load- 
ing is done through a two-line system 
in which both a liquid delivery line 
and a vapor line are used. Product is 
not metered to either tank cars or 
trucks. All liquid lines at loading docks 
contain an excess flow valve immedi- 
ately upstream from hose connections. 
Trucks are loaded at approximately a 
200 gpm rate. This means that the 
usual truck can be loaded in about 25 
minutes. Loading of propane into 
either tank cars or trucks is more time 
consuming than loading conventional 
products due to increased connection 
time, slower loading rates and neces- 
sity of close supervision by loader. All 
propane loaded is stenched with ethyl 
mercaptan or Calodorant during the 
loading process, unless the purchaser 
directs otherwise. 


Special Safety Equipment 

Facilities at Paola, East St. Louis 
and Kankakee are protected by remote 
controlled, internal, hydraulic valve 
systems. These internal valves are lo- 
cated on tank outlets and in other stra- 
tegic locations in the terminal piping. 
A small hydraulic system supplies 
pressure to hold these internal valves 
in an open position. Each internal 
valve can be opened or closed separ- 
ately by a control located near the 
valve. In addition, master controls are 
spotted at various locations around the 
terminal. These master controls can 
close immediately all valves in the sys- 


tem in event of fire, line break, or other 
emergency. 

The pumps at each pumping station 
on the pipe line are connected to 
blow-down line. In event of a seal fai. 
ure or any other type mechanical troy. 
ble while propane is passing the sta- 
tion, the contents of the pump may be 
quickly evacuated through this blow. 
down system. 


Tariffs 

Phillips Pipe Line Company has 
published a special tariff covering 
transportation of propane on its sys. 
tem. This tariff provides that the ship- 
per will own all storage, terminaling 
and related facilities. Per-barrel rates 
for propane are the same as for con- 
ventional products, the only difference 
being that a 2 per cent loss allowance 
is charged on propane shipments. 


Conclusions 

The need for efficient pipe line 
transportation of propane is increas- 
ing. Production of LPG products is 
constantly growing. Consumption of 
such products, usually at locations re- 
mote from the production source, is 
enjoying steady growth. As one ex- 
ample, internal combustion engines 
used 28 per cent more LPG as fuel in 
1952 than in 1951. At present, how- 
ever, LPG available for long-distance 
pipe line transportation is but a frac- 
tion of the quantities of conventional 
products now being handled by all 
major pipe line carriers. 

A wholesale participation of the 
products pipe line industry in trans- 
porting propane is not foreseen. Some 
systems, however, are geographically 
located to connect large sources of 
LPG with concentrated markets. These 
systems will probably be called upon 
to transport propane and other LPG 
products regularly. 

Propane transportation in products 
pipe line systems will face two major 
problems. The first will be the high 
cost of conventional storage to the 
shipper. Underground storage will 
minimize this problem in some in- 
stances. The second problem, as dis- 
cussed above, will be that of econom- 
ically maintaining the critical specifica- 
tions during pipe line transportation. 

Phillips Pipe Line Company, in the 
operations just described, has a very 
favorable situation in respect to the 
specification problem, as it operates 
two separate lines for a majority of its 
length and handles a suitable buffer 
material (butane) as a finished prod- 
uct. It is believed that the products pipe 
line industry will overcome these prob- 
lems, and a greatly increased volume 
of propane will be transported in the 
near future by long-distance products 
pipe line systems. at 
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Here, Management, are some Facts 


about Corrosion Control 

































TINKER & RASOR 


Manufacturers of Electrical Instruments 


P.O. Box 281 
SAN GABRIEL, CALIF. 


Dear Sirs: 


Since their entry into the field of corrosion control, TINKER 
& RASOR have constantly endeavored to make the best Holiday 
Detector.....the one that finds the flaws in the coating under 
all conditions, and tells you about them, and keeps silent 
when there are none. 





Does the trade really want this kind of inspection, or is it 
satisfied with a "hit-or-miss" job just to comply with the 
"specs"? 


We believe that when management knows the facts, it will in- 
sist on the kind of inspection that is provided by the TINKER 
& RASOR Holiday Detector. Through constant research and 
improvement and the use of a Double Electrode System (Patent 
Pending), TINKER & RASOR is able to furnish the only instru- 
ment that maintains a constant potential on the pipe*....and 
the only instrument that gives honest, reliable, and thorough 
inspection for complete control of the job regardless of the 
existing conditions. 





In many instances where too many holidays have been found, the 
tendency has been to lay the trouble on the Detector..... claim- 
ing that "it is too hot", "it punctures the coating", "it has 
too much voltage", etc. TINKER & RASOR has never made an 
instrument (for pipeline coatings) that would puncture or break 
down even 1/32" of good coal tar or asphalt. And, you expect 
at least that much coating all over the pipe for complete 
protection. 


Corrosion control is important to management, We urge you to 
get all of the facts and to consult us about your particular 

problems. Remember, there is a big difference in Holiday De- 
tectors. Our engineers are available to you at no obligation. 


Sincerely, 


TINKER & RASOR 


eg ae 












Tinker & Rasor 


a MANUFACTURERS OF 
CTRICAL TESTING EQUIPMENT 


TINKER & RASOR 


P.O. Box 281 ‘ 
San Gabriel, California 


* MODEL H-2 








P 615.512, 






tx, STEAM AERIAL 

















































































































































® CONDENSER 
oe CT ~ TI WATER —e 
WATER AND STEAM dias AERIAL CONDENSER 
Hh Y | 
/ : 
-—T CONDENSATE > eS Semone Y 
- ! N a 
y MAKE UP | MAKE Up 
() e fv hBLOW DOWN Ly) 
: | y, BLOW DOWN Vj a a 
a CONDENSATE 
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Heat transfer rate increased, differential temperatures ties 
decreased in this basically different method of cooling . 
oT | 
GORDON M. JACKSON* 
THE title of this discussion is intended perature between inlet and outlet is prior testing or experience, these in- 
to designate engine cooling systems in reduced. stallations were completely successful. 
which substantially all of the heat re- The far-reaching effects of these fac- In all of the larger early installations, 
jected to the jackets is transferred as tors will be touched upon later. pumps were used and high circulating 
latent heat, causing a small percentage It has long been apparent that cool- rates maintained. As the pressure on 
of the water to change into steam with- ing by boiling is feasible. The old model the water prevented boiling except near 
out change in the water temperature. “T” Ford, perhaps unintentionally, em- the outlet, these installations were not 
Other names that have been suggested ployed this system whenever exposed strictly within our definition. They did, 
for this system include “vapor phase,” to a slight overload on a warm day. however, point up the advantages of 
and “cooling by ebullition.” It is oc- Literally, thousands of engines have elimination of cylinder condensation 
casionally referred to as “high tempera- been built in which the water circulates and generation of useful heating steam. 
ture cooling.” This latter term, how- without benefit of pumps. In most such Many installations of this type were lagcobar 
ever, is more appropriately used to de- engines the heated water and possibly made in sewage disposal plants where ltt facil 
scribe systems that are conventional in some steam pass together to a radiator the maintenance of liner temperatures wea. Th 
that the normal water quantity is cir- in which the steam is condensed, the above the dew point eliminated cor- marshy ¢ 
culated by a pump but at a temperature water is cooled, and the cool water rosion from sour fuels and resulted in +08 
level higher than 212 F and in which flows back to the engine. maintenance records at least as good er 
boiling is prevented or reduced by These systems, however, are rarely as in comparable engines burning sweet 
pressure. entirely satisfactory because they gas. 
Engine cooling by boiling is basically usually depend on differential tempera- Other installations using separators 
different from high temperature cool- ture to secure circulation. If the radia- and circulating pumps were made on 
ing in that boiling is encouraged in the tor is big enough to insure proper func- practically all’ makes of engines, in 
jacket by eliminating so far as possible tioning in hot weather at heavy load, power plants, saw mills, mines, chem- 
any differential pressures in the cir- it is too big during light loads in cool ical plants, ships, gas booster stations, 
culating system and by returning the weather. The water is then cooled far power oil pumping plants for hy- 
water to the jacket without any inten- beiow the boiling point and a wide tem- draulic pumping of oil wells, and in 
tional cooling. By inducing boiling, perature difference prevails between many other services. Circulating rates 
while still providing an ample flow of inlet and outlet. varied from 0.3 to 0.5 gpm per horse- 
water, two new factors are introduced: power. Pressures on the separator 
First, the rate at which heat is Early Uses varied from atmospheric to 15 psig and 
transferred from the hot metal to It was not until a separator was the differential between inlet and out- 
the water, in increased. placed in the system that cooling by let was usually between 5 to 9 F. 
Second, the differential in tem- boiling began to come into its own. This was the general state of develop- 
}Presented at the 28th annual California | S°Me Of the early installations of this | ment when the extremely valuable 
Natural Gas Association meeting, Los Angeles, system were made in the late thirties work by O. B. Freeman of the Tide 
California, 1953. . i > - * 
“Dwager-tlencen, Inc. and early forties. In spite of very little Water Associated Oil Company at 








D-32 THE PETROLEUM ENGINEER, Reference Annual, 1954 





at both Browneville and New Orleans 


Magcobar Processes Barite Aggregate 
For Immediate, Low Cost Barge or Bag 
Shipment to Pipeliners 


Magcobar Brand Barite Aggregate is the superior 
weight material for coating pipe for river cross- 
ings, marsh, swamps, and at sea. Barite-Aggregate 
holds the pipe down while protecting it. River 
clamps are not necessary. The same Barite Aggre- 
gate that protects your pipe holds it down. 


The Magnet Cove Barium Corp. is one of the 
world’s largest producers of barite, and Magcobar 
Brand is mined and processed in our own facili- 
ties, subject to rigid laboratory control. Its guar- 
anteed specific gravity of 4.25 is your assurance 
of uniform high weight per unit volume. Magcobar 


Vogcobar’s Brownsville plant, above, offers excel- 
kt facilities for the entire western Gulf Coast 
ved. The New Orleans plant, right, is near the 
nashy and swatnpy country where pipe coating 
‘required. Quick service by rail, truck, and barge 
‘offered from both plants. 


Brand Barite Aggregate is available at our New 
Orleans plant on the Industrial Canal and at our 
Brownsville plant near the deep water port of 
that city. Barge loading facilities are available 
at both locations. 


For price quotation or further information write 
or call Industrial Sales Division, Magnet Cove 
Barium Corp., P. O. Box 6504, Houston 5. 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 
ONE OF THE DRESSER INDUSTRIES 











Ventura, demonstrated the feasibility 
and desirability of eliminating the 
water pump on larger engines. 


Elementary Form 

An elementary form of boiling point 
cooling system is shown in Fig. 1. 
Essentially, there is an engine, a separa- 
tor of appropriate size and design, and 
a condenser. In the simple form shown 
here, there is no water circulating 
pump and no condensate return pump. 
The water flows through a line of ade- 
quate size to permit a natural flow of 
about 35 to 50 lb per horsepower per 
hour at normal load or approximately 
12 to 20 lb of water for each 1000 btu 
rejected to the jackets. This water is 
not cooled except by line radiation and, 
consequently, it enters the jacket at, 
or close to, the boiling point. 

In the jacket, as heat is transferred, 
the water rises in temperature, perhaps 
one or two degrees, till the boiling point 
is reached. As the amount of heat re- 
quired to heat this quantity of water 
through one or two degrees is very 
slight, boiling begins in the jacket 
almost at once. As the water rises and 
comes in contact with the warmer metal 
of the liner, the formation of steam 
bubbles becomes more rapid but there 
is no further change in temperature of 
the water as only latent heat is being 
transferred. 

The violence of this action, causing 
extreme turbulence and scouring of the 
metal surface, produces exceedingly 
high heat transfer rates and insures 
thorough and uniform cooling of all 
hot surfaces. The density of the water 
and steam mixture from the point 
where boiling begins up to the separa- 
tor entrance is, of course, much lower, 
due to the presence of the steam bub- 
bles, than the density of the column of 
water in the separator and in the re- 
turn line. It is this difference in density 
that insures the rapid circulation of 
water through the jackets. 

The steam that is separated from the 
water in the separator passes upward 
through a drying section to the con- 
denser where the latent heat is re- 
moved by a suitable coolant, usually 
dry air in the southwestern states, or by 
water and air in an evaporative cooler. 
The condensate is then returned to the 
system by gravity. 


Increased Circulation 

[his is, of course, a very simple 
form of this type of system. Some vari- 
ations will be discussed later but first 
it might be well to note that what is 
now being done in this system is a 
perfectly logical culmination of a trend 
that has been apparent for years. Not 
sO Many years ago it was normal cool- 
ing practice to heat the jacket water 
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through perhaps 25 F from say, 115 to 
140 F. 

Through a series of gradual steps 
over the last 30 years, this practice 
has changed until it is now common 
practice to circulate much more water, 
giving a higher velocity in the jacket 
and a closer temperature differential. 
As this gives more uniform metal tem- 
peratures, it has been found safe and 
desirable to run the water temperatures 
up to 150 to 160 F or perhaps a little 
higher. 

In recent installations at least one 
Texas gas company is circulating | 
gpm per hp with about a 5 degree tem- 
perature difference. These high circu- 
lating rates give excellent results but at 
a mounting cost in pumps, manifolds, 
piping, controls, and horsepower. 

The triple objectives toward which 
these operators are striving are: 

(1) higher transfer rates resulting 
from high water velocity; 

(2) lower differential water tempera- 
tures; and, 

(3) higher jacket temperatures to 
reduce cylinder condensation. 

The system herein described carries 
this trend to its ultimate conclusion. 
With cooling at the boiling point we 
obtain: 

1. Still higher heat transfer rates 

2. Negligible water temperature 

differential 

3. Metal temperature of liner above 

the dew point eliminating cylin- 
der condensation. 

For the benefit of those who have not 
recently reviewed the subject of heat 
transfer, let us refresh our minds on 
one or two elementary points. Latent 
heat is, by definition, the heat that is 
required to be applied to a liquid to 
cause it to change from liquid to vapor 
state. In the case of water at sea level 
it takes nearly 1000 Btu to convert | Ib 
of water to 1 lb of steam without chang- 
ing its temperature. 

So long as heat is applied to a stream 
of water that has already been heated to 
the boiling point, all of that heat will 
keep changing water into steam, pro- 
vided, of course, the boiling point is not 
allowed to change by increasing the 
pressure and also provided there is 
always excess water present. 

In boiling point cooling systems an 
ample flow of water is insured and the 
difference in pressure at various parts 
of the jacket does not vary significantly. 
We, therefore, have the basic condi- 
tions that can only result in the forma- 
tion of steam in the presence of water 
without appreciable change in tempera- 
ture. 


High Temperature Desirable 

It has long been recognized that the 
rate at which heat is transferred from 
a metal surface to water below its boil- 


ing point is normally a function of its 
turbulence, which, in turn, varies with 
the viscosity and the velocity over the 
surface. In engine jackets, the water 
temperature is relatively high, giving 
a low viscosity; but with conventional 
cooling, the surface velocity is not 
usually high. Transfer rates from liner 
to water in conventional systems are 
therefore usually in the region of 300 
to 600 Btu per square foot per degree 
of temperature difference per hour, 

With boiling water, however, the 
corresponding coefficient with clean 
surfaces is in the region of 2000 to 
3000 Btu per square foot per degree 
temperature difference per hour. It, 
therefore, follows that the hottest spots 
will be more effectively cooled when 
they are being actively scrubbed by 
boiling water than they could be by 
contact with low velocity water under 
conditions that attempt to eliminate 
boiling. It also follows that with uni- 
form temperature of coolant through- 
out the jacket, there will be a more uni- 
form temperature of all jacket walls, 
tending to reduce the stresses that in- 
evitably result from uneven expansion 
and contraction. 


Operating Economy 

From the standpoint of relative 
economy it is usually difficult to show 
any substantial first cost saving in com- 
parison with conventional cooling sys- 
tems on small engines or on medium 
sized engines equipped with honey- 
comb radiators. Some savings can 
usually be shown in pump maintenance 
and in fan horsepower. In larger instal- 
lations, especially those having central 
pumping units and large size aerial 
coolers, a boiling point cooling sys- 
tem usually costs less to install than 
a conventional cooling system. Aux- 
iliary horsepower is also substantially 
reduced. 


Waste Heat Recovery 

Separator pressures are feasible and 
common up to about 15 psig, thus mak- 
ing available from 2 to 3 lb per hour 
of steam per horsepower not includ- 
ing steam that can readily be generated 
from the exhaust. Freeman has re- 
ported pressures as high as 26 psig for 
short periods with no apparent change 
in engine operation as compared with 
his usual 10-12 psig operation. Many 
users are currently using this steam for 
heating crude oil in dehydrating units, 
for boiling pumping oil, and several 
other heating services. 


Individual Units 
rhe relative merits of installing one 
separator for each engine as against 
one common separator for several en- 
gines may deserve a word of comment. 
In some cases there may be a slight sav- 
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Since 1932, Farrel has worked closely with the 
oil industry to design speed increasers which 
will deliver power smoothly, year after year, 
meeting the unusual as well as the usual re- 
quirements of pipeline pumping service. 


The standard line consists of 49 sizes with 
speed ratios ranging from 1:1 to 12:1. For 
higher ratios, double step-up units are sup- 
plied with ratio range from 12:1 to 40:1. For 
details of these proved-on-the -job speed in- 
creasers, send for a copy of bulletin 448A. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, 
Detroit, Chicago, Memphis, Minneapolis, Portland (Oregon), 
Los Angeles, Salt Lake City, New Orleans. 


OIL FIELD REPRESENTATIVES: 


Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, 
Oklahoma. V. W. Osborne, 860-A M & M Building, 
Houston 2, Texas 
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Farrel speed increasers give you smooth pow: 
transmission year after year... here’s why 


a 








Farrel speed increasers in operation, in- 
cluding those originally furnished twenty- 
two years ago, now total over a quarter 
of a million horsepower. 
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PRECISION GEARS 

Herringbone gears generated with 
extreme precision by the Farrel- 
Sykes process. 







A “FOUNTAIN OF YOUTH” 
Completely self-contained circu- 
lating system furnishes pressure 
lubrication to all bearings, and 
spray lubrication to gears. 
























PRECISION-GROUND SHAFTS 
Extra large for the power to be 
transmitted. Give added stiffness 
against bending and torsional de- 
flections. 





OVERSIZE SLEEVE BEARINGS 
With consequent low unit pres 
sures. Precision finished to ex- 
tremely close tolerances. 
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VERY RIGID HOUSING 
Holds rotating elements in original 
alignment, insuring maintenance 
of operating smoothness of gear 
ing. 
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FIG. 3. System using an aerial condenser. 
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ing in using one common separator. 
Most operators who have had consider- 
able experience with this system seem, 
however, to prefer one separator for 
each engine. This eliminates any dis- 
turbance in the system when one engine 
is shut down and the volume of water 
in the jackets shrinks. Separate units 
can usually be installed closer to the 





standpoint of plant expansion and con- 
traction also apply. 


Use of Hot Well Tank 
In Fig. 1 an elementary form of 
boiling point cooling system was 
shown. Fig. 2 shows a similiar system in 
which it was not convenient to elevate 
the condenser. A hot well tank is, 


oil cooler. As the heat rejected to the 
oil is small in comparison with the heat 
from the jackets, the air stream is not 
raised much in temperature and can, 
therefore be economically re-utilized 
for condensing the steam in the upper 
coil. 


Control System 

Automatic controls in this system 
are-simple and inexpensive. Safety 
valve, pressure gage, sight glass, and 
low level switch are standard equip- 
ment. The low level switch is usually 
used to ground the magnetos but can 
be used to operate a relay or sound an 
alarm or flash a warning light. Auto- 
matic level control is optional. In a 
tight, closed system, the normal water 
loss is so slight that many experienced 
operators prefer to check the level 
periodically, introduce make-up by 
hand, and keep a record of the amount 
used. 

In summarizing, we find that the 
chief merits of boiling point cooling 
systems, especially those that apply to 
medium and large sizes of gas engine 
compressors, are: 

1. Reduced cylinder condensa- 
tion. 


engine resulting in less radiation loss _— therefore, used to collect the con- 2. Reduced liner distortion. | 
and closer temperature range. The  densate from which it is pumped back 3. More uniform liner diameter. 
usual advantage of unitization from the to the line leaving the engine. As the 4. Reduced liner wear. 
: condensate may be sub-cooled, espe- Reduced sludging of lubricat- 
cially in cool weather or during periods ing oil. 
of light load, it is desirable to introduce 6. More uniform cooling of cyl- 


MOLE 


Pipeline 
Cleaner 


it into the line carrying water and 
steam from the engine to the separator. 
As the cooler water mixes with the hot 
water and steam, some of the steam 
is condensed and the condensate 
heated. If this was not done, the water 
returning to the engine might be cooled 
through several degrees below the boil- 
ing point. 


Aerial Cooler 
The installation shown in Fig. 3 
utilizes the aerial cooler for cooling 
a stream of water in a closed circuit 


that is pumped through the lubricating 


inder heads. 

7. Uniformity of jacket tempera- 
ture despite wide change in load 
or ambient temperature. 

8. Simplicity of control and in- 
strumentation. 

9. Elimination of circulating 
pump first cost and mainte- 
nance expense. ~ 

10. Reduction in auxiliary power 
consumption. 

11. Reduction in installed cost of 
cooling system. 

12. Availability of waste jacket heat 
at a useful temperature level. * 




















for BETTER cleaning of 








a. 


CRUDE LINES NOTICE: °°" G 
No change except the Qe \2 | 
PRODUCT LINES | corporate name. We 





still have the same 
ownership, same Welding Saddles 
management, same 

address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—*‘‘PELCO.”" 


NATURAL GAS LINES 
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| PELICAN SUPPLY C€0., INC. 
P. O. Drawer 1108 Shreveport (84), La. 
SEE YOUR NEAREST SUPPLY HOUSE 


Pipeline Cleaners Co. 
Fort Madison, lowa | 

















(Formerly: Pelican Well Tool & Supply Company) 
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eee you can count on the written specifications 
of PITT CHEM Medified Enamel! 


Specifications are the tip-off on any enamel’s Pitt Chem Modified Pipeline Enamel is 
performance ...in good terrain or bad, in ap- Quality-Controlled from coal to finished 
plication or in service. That’s why it’s soim- __ product. It rigidly conforms to written speci- 
portant to check “specs” before you buy and _fications. These specifications have been pub- 
to make sure that the enamel is held to close _ lished for your convenience and we'll welcome 
tolerances within the specifications that have _— the opportunity to send them to you. Write or 
been laid down. , callus... today! 


You'll Do a Bette 
ster Coating Job 


nut CHEM Medes Enamel Send For Free Booklet . | 
Tells the importance of each . 
specification in judging pipeline se i T TS 6 U RG aa a 
enamels ... specific gravity, sof- cc = 


tening point, penetration, ash, etc., 


and gives the complete specifica- COKE & CHEMICAL CO. ~ 
tions of Pitt Chem Modified ; 
Enamel. Write for vour free copy! 


COAL CHEMICALS © AGRICULTURAL CHEMICALS * FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON * COKE © CEMENT ® PIG IRC 
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Protective Pipe Coatings’ 


THE purpose of this article is to ex- 
plain and assist the owners of under- 
ground pipe lines in securing the maxi- 
mum protection from the various pipe 
coatings that are being used to protect 
their structures from damage that they 
would incur as a result of the effect of 
corrosion. The cost of pipe protection 
represents a sizable figure in the total 
installation cost of a pipe line. The 
value of the protective coating as a 
barrier between the metal and the en- 
vironment is only equal to the mate- 
rials used, the method of application 
and the final inspection of the finished 
job. The finished product is to be con- 
strued as the pipe line after it has been 
installed in the ditch and the backfill 
completed. 

Because of the value of the coating 
it would be expected that the company 
installing the line would use every pre- 
caution to see that the line is installed 
properly. This however is not the case. 
Many installations are completed with- 
out any or with very poor inspection 
with the result that the line would prob- 
ably have lasted longer if it had been 
installed bare. Some of the poor jobs 
can be traced to the lack of knowledge 
of the proper type of coating to be used, 
poor control of coating temperature, 
por pipe cleaning operation, applying 
the coating over dead primer, careless 
handling of the coated pipe after be- 
ing coated, during lowering in and 
backfilling operation. 

In the last several years the manu- 
facturers of coating materials have so 
improved their product that the coating 
can in effect be tailormade for the ap- 
plication for which they are to be used. 
Thus we can secure a coating for 
greater range of atmospheric tempera- 
tures, plastic tapes of one type that can 
be secured for applications between 
40 F and 200 F while another type of 
plastic tape can be secured for applica- 
tion between 0 F and 200 F. 

Coatings for underground applica- 
tions may be divided into three gen- 
eral classifications: 

1. Bituminous. 

2. Waxes and greases. 

3. Plastic tapes. 


+Presented at AGA Distribution, Motor 
Vehicles and Corrosion Conference, Montreal, 
1954. 


*Corrosion engineer, The Manufacturers Light 
and Heat Company, Pittsburgh, Pennsylvania. 
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These can be further broken down 
as to material and source. 
|. Bituminous. 
a. Coal tar from the distillation 


of coal. 
b. Asphalt from the distillation 
of oil. 
c. Asphalt from natural asphalt 
beds. 
2. Waxes and greases. 
a. Heavy consistency grease 
from the distillation of oil. 
b. Wax from the further distil- 
lation of oil. 
3. Plastic tapes. 


a. Polyethylene from acetylene 
gas and hydrogen chloride. 

b. Polyvinyl chloride, from ace 
tylene gas and hydrogen 
chloride. 


Coal Tar Enamels 

Coal tar pitch in its original form is 
not suitable for use as a protective 
coating because of the impurities in 
its composition. These impurities are 
eliminated by further processing until 
the final product that is used as pipe 
coating material results. By further 
processing it is compounded into a 
standard, semi-plasticized and _ fully 
plasticized pipe line enamel. 

So that the coatings of different 
manufacturers but similar characteris- 
tics may be held within certain limits a 
series of tests have been developed. A 
brief resume of the various terms and 
what they mean will be given. 


Melting Point 
When heat is applied to pitches and 
asphalts and enamels made from them, 
the material does not pass suddenly 
from a solid state to a liquid state. A 
gradual softening of the pitches takes 
place as the temperature is increased 
becoming fluid only after passing 
through several stages of gradually in- 
creasing softness. The melting or soft- 
ening point in both coal tar and petro- 
leum industries is used as a gauge of 
the consistency or hardness of the 
pitches and certain compositions made 
from them. The following is of impor- 
tance in securing a coating for desired 
results. 
1. High melting point bases and 
low filler content offer maximum 
resistance to soil stress or pres- 


sure deformation. 


2. Low melting point bases and 
high filler content are less resist- 
ant to slide or sag. 

3. Generally bases having a high 


filler content are of lower melt- 
ing point and are not highly re- 
sistant to soil stress or pressure 
deformation. 

4. In a given melting point range 
the compounds having a lower 
filler content can be applied at 
lower temperatures and are not 
subject to large evaporation loss. 
In contrast the higher filler con- 
tent compounds may suffer a 
greater loss by evaporation. 


Flowability 

This can be stated as the application 
temperature required to secure a good 
flow and a given thickness of coating. 

In field application the temperature 
of the agitated enamel is watched care- 
fully and the thickness of the applied 
coating checked with a pit depth gauge 
to make sure that a coating thickness 
of 2/32-in. or 3/32-in. is secured. The 
atmospheric temperature will control 
to a great extent the application tem- 
perature of the enamel. This condition 
will affect practically all enamels and 
can only be checked by the pit depth 
gauge where the temperature varies 
during the applications period. 


Evaporation Loss 

It should be understood that most 
enamels contain volatile liquids that 
will evaporate from the enamels if the 
heat is held to a high level for a con- 
siderable period of time. If the coating 
is held at a temperature above that 
recommended by the manufacturer 
the flexibility will be lost and the 
enamel will become brittle. It must be 
under continuous agitation to prevent 
coke formation. If this should occur 
the entire batch is generally discarded. 


Soil Stress 

When a pipe line is installed in the 
earth and covered with backfill it is 
subject to mechanical forces generated 
by its contact with the bottom of the 
ditch and by expansion and contrac- 
tion of the soil as it passes through 
wet and dry stages. The metal is of suf- 
ficient strength to resist such mechani- 
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cal stresses under ordinary conditions. 
The materials used to protect the pipe 
from corrosion does not have this 
strength so the soil will act upon it. 
To prevent excessive damage a wrapper 
is applied over the enamel and bonded 
to the enamel. In so doing it is often 
possible to eliminate the damage 
caused by soil stress. The addition of 
the wrapper also reduces damage 
caused by abrasion and reduces the 
penetration of small stones that are in 
the bottom of the ditch. 


Water Absorption 

It is generally conceded that corro- 
sion of underground pipe would not 
exist if moisture is prevented from con- 
tacting the metal. If the coating water- 
proofs the pipe it also prevents contact 
of the metal with its environment 
which may contain acids, alkali and 
other contaminants which could ad- 
versely affect the metal. The water ab- 
sorption rate of coal tar enamels is 
very low. This is shown by the Bureau 
of Standards and the API tests as well 
as actual installations. 


Ash and Filler Content 

The mineral content of most pipe 
line enamels results from the inten- 
tional addition of minerals of various 
kinds during the manufacturing proc- 
ess. The ash or filler content of itself 
is of little significance until it is corre- 
lated with other data. 


Slide or Sagging Tendencies 

In construction work it is sometimes 
necessary to allow the coated pipe to 
remain on top of the ground for a 
period of time before installation. Dur- 
ing this time the pipe is exposed to the 
heat of the sun and to atmospheric 
temperatures that may approximate the 
melting or softening point of the tar. 
When such a condition exists the coat- 
ing will tend to slide or sag, reducing 
the thickness of the coating on the top 
ol the pipe to such an extent that its 
value as a protective coating is greatly 
depreciated. In selecting an enamel 
this condition must be taken into con- 
sideration. The coating manufacturer 
has figures available for the part of 
the country in which the pipe is to be 
installed. He can supply the proper 
softening point coating for your re- 
quirements. 

Primer will not stick to a dirty, wet 
or rusty surface and for this reason 
it is necessary that the pipe be clean 
before the primer is. applied. In some 
instances the cleaning may be accom- 
plished by the use of cutters and wire 
brushes. In others where the pipe has 
a heavier rust film it may be necessary 
to sand or grit blast the metal surface 
before the primer is applied. 

Although some coating men will 





state that a good bond can be secured 
if the coating is applied over a primer 
that has been applied over mill oil or 
lacquer, it has been found that a good 
bond is not secured. In fact during 
warm weather it is sometimes possible 
to roll the coating off the pipe when 
it has been applied over the mill oil. 

Coal tar primers will gradually lose 
their volatile liquids after they have 
been applied to a metal surface for a 
period of time because of evaporation. 
The primer is said to be dead when 
this occurs and if enamel is applied 
over a dead primer it will not bond. 
The period of time after application 
before the primer becomes dead de- 
pends upon the heat and humidity of 
the air. The best test for a dead primer 
is to see if it will flake off when the 
fingernail is scraped over it. When this 
occurs the cleaning machine is run 
over the pipe and it is again primed. 

There are several manuals published 
by the coating manufacturers that will 
explain the general procedure when the 
pipe is coated either in the mill or over 
the ditch. The following paragraphs 
will give some of the conditions that 
have been noted during actual pro- 
cedure and are not in the manuals. 

A considerable number of faults are 
picked up by the jeep as soon as the 
coating machine kicks off. These may 
be relatively close together for a hun- 
dred feet or more. Look for: 

Dust. Dust on the primer will cause 
jeeps. 

Moisture. Most if not all primers 
contain a small amount of moisture. 
When the percentage exceeds 1 to 2 
per cent it will cause a considerable 
number of jeeps. This condition will 
continue as long as the primer is used. 
The faults look like craters with the 
bare metal exposed at the bottom. The 
pits are most frequent on the top and 
side of the pipe close to the top where 
the enamel is at its highest tempera- 
ture. The remedy is to secure new 
primer. 

Coke. When a coating machine is 
made ready for use it is customary to 
heat all the parts with a high tempera- 
ture torch. During this operation the 
material from the last operation may 
change to coke. This will flow with the 
coating when the machine is put into 
operation. The particles of coke will 
cause the coating to jeep. If it does not 
clear in a short time check the kettles 
to make sure the coating has not 
formed into coke. Never depend upon 
the thermometers in the coating kettle. 
About one in a hundred are correct. 
Check with a portable thermometer. 


Mechanical Faults 
When the coating machine is put 
into operation some parts of it may 
rub the pipe causing the enamel to be 
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either too thin or be removed. ‘Lhis 
can be checked by watching the ma- 
chine. In flood coating types the iron 
is often found to rub. This is apparent 
when the faults occur on either up or 
down grades. 


Solvent Faults 

As the coating runs to the coating 
machine from the kettles it is giving 
off fumes. This is some of the volatile 
liquids evaporating because of the 
heat. This solvent will gather on the 
frame of the coating machine and drop 
off on the coated pipe. When the jeep 
passes over these spots they will show 
a fault in the coating. The remedy for 
this condition is to keep the machine 
clean. In doing this keep this solvent 
off the skin. 


Faults Caused by Wrappers 

Asbestos felts as used for pipe line 
wrappers will absorb a certain amount 
of moisture. If the moisture content be- 
comes too high it will cause a steam 
to form when hot enamel comes into 
contact with it. When the steam is 
trapped under the wrapper it will cause 
a blister which will blow the enamel! 
from the pipe surface. At times this 
can be observed by wisps of steam 
given off at the wrapper surface. The 
remedy for this is preventive. Keep the 
felt in a good storage room with a good 
roof and keep the felt from contacting 
the dirt or cement floor. If it becomes 
too bad the felt will have to be dis- 
carded. 

If the material used to saturate the 
felt contains too much napthalene, the 
naphthalene will tend to form on the 
surface of the felt in the form of white 
crystals. The napthalene crystals will 
evaporate when the heated enamels 
contact them and form a gas that may 
affect the enamel in a manner similar 
to steam. It may also cause a sufficient 
loss of solvents to cause the saturating 
material to become brittle causing the 
felt to break readily when it is being 
used. 


Mill Coated Pipe 

When hot enamels or waves are ap 
plied at a coating mill the conditions 
under which they are applied are much 
more favorable than over the ditch or 
yard applications. Moisture and dust 
on the pipe to be coated is seldom if 
ever encountered. The asbestos felt 
wrappers used over the coatings are 
stored under conditions that preclude 
an excess of moisture being absorbed. 
Even though these conditions do not 
exist faults in the coating will occu! 
making it necesary for the applicators 
to test the coated pipe with high volt- 
age electricity to expose the faults. Be- 
cause a paper is used as a packaging 
material for the pipe it is customary to 
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There’s more to 


Instruments can do wonders, if they’re given 
the chance. But some one has to put them to 
work in the most effective way. And that’s 
where Honeywell Application Engineering steps 
in. 


This service is one of the most important plus 
values you get in Honeywell instrumentation. 
It’s a teamwork job. And every member of the 
team is an expert in his own field. Engineering 
begins right in your own plant, where a Honey- 
well field man digs out the vital facts about 
your process. He sits down with your engineers, 
production men and instrument technicians . . . 
and finds out everything he needs to know 
about what needs to be measured or controlled, 
to what accuracy, and under what conditions. 


Then the problem goes to Honeywell’s Applica- 
tion Engineering staff. Here’s where you'll find 
groups of instrumentation specialists for every 
major industry. One group, for example, is 
devoted to the control problems of the metal- 
working industry. Another handles ceramic 
applications . . . another chemical . . . until to- 
gether they cover the whole gamut of modern 
processes. These men know their specific field 
from years of first-hand experience. They’re 
thoroughly familiar with the techniques of 
processing and the ways that instrumentation 
should be applied. 


Honeywell Application Engineers develop de- 
tailed recommendations for the complete in- 
stallation. They determine the most. effective 
instruments, primary elements, types of control 
and valves for every phase of measurement and 
control. They add switches, signals, interlocks 
and other accessories which their experience 
indicates are needed in the interest of safety and 
convenience. Then they combine all components 
into a complete system—whether it involves a 
single instrument or a whole panel—that is de- 
signed for peak production efficiency, simple 
maintenance, and greatest convenience to 
operators. 


This service saves time by doing engineering 
work that would tie up your own staff for many 
hours. And it pays off in assuring the excellent 
performance of which Honeywell instruments 
are capable. 
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Complete 
Honeywell 


instrumentation 


covers every need 





ee = 
Differential Converter mounted on pipe transmits flow 
data to a remote recorder on the central control panel. 
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Honeywell instrument control panel for repressuring 
plant operated by Stanolind Oil & Gas Company at 
Elk Basin, Wyoming. 


of field processing plants 


LANNING a field processing plant? You don’t need 

to “shop around” for instrumentation for the 
specialized applications of this kind of unit . . . be- 
cause the broad line of Honeywell instruments 
encompasses practically every measuring and con- 
trolling assignment. Of particular interest to gasoline 
plants are: 


ElectroniK indicators, recorders and controllers . . . the 
standard of precision and dependability, these instru- 
ments can measure dozens of different variables. The 
selection includes circular chart and strip chart 
models, and the Precision Indicator for rapid check- 
ing of up to 48 separate temperature points. 


Brown Thermometers and Pressure Gages . . . available in 
practically unlimited choice of ranges and with 
various forms of pneumatic control. 


Flow Meters . . . evenly graduated type for accounting 
and square root scale type for control applications. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000. 


Electronic integrator gives fast, accurate flow total- 
izing. Choice of electric and mechanical meter bodies. 


Differential Converter . . . a rugged but sensitive pneu- 
matic balance transmitter for remote measurements 
of flow, and differential pressure. 


Working with these instruments is a full selection of 
primary elements, control valves and accessories . . . 
from which Honeywell specialists design custom- 
fitted systems for individual process requirements. 
And behind these products stands a nationwide 
service organization that is always ready to help you, 
wherever and whenever you need instrument service. 


Your nearby Honeywell sales engineer will be glad to 
discuss your own process control application . . . and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus- 
trial Division, Wayne and Windrim Avenues, Phila 
delphia 44, Pa. 


'H) Honeywell 


BROWN INSTRUMENTS 


Touts ow Couttols 








use a higher test voltage than would 
be used for an over the ditch coating. 
This is because of the dielectric of the 
paper which is added to that of the 
enamel and the felt. 

Most of the difficulties encountered 
with mill coated pipe is during the un- 
loading, stringing and bending opera- 
tions. Protection of the pipe at the 
welds often presents a considerable 
problem. Hot enamel, rubber tapes and 
plastic tapes are used for joint protec- 
tion. 


Grease and Wax Coatings 
The chief constituent of a grease 
type coating material is petrolatum ob- 


COMPACT ECONOMY IN 


WEAR COMPENSATING 


tained from the residue of the distil- 
lation of paraffin base crude oils. The 
consistency of the grease is controlled 
by the distillation process or by the 
addition of mineral fillers. 

Some of the greases can be applied 
as a cold coating during warm weather 
but have to be heated when ‘the 
weather becomes cold. Grease coatings 
are sometimes applied over rusty metal 
but it is believed that if a good coat- 
ing application is desired the pipe 
should be cleaned of all dirt and rust. 

Grease coatings should never be in- 
stalled in a dry soil unless a wrapper 
is applied to prevent the soil from con- 
tacting the grease. Where this is not 








PIGS 





PROVEN BY 2 YEARS 
TESTING 









THE ALL-PURPOSE SCRAPERS to traverse sharper 


TYPE GPR-1 


WmSON PIG sizes 12” 
and larger with 200- 
Ib. GP arched springs. 






x aD At 


>. . CLEANS PIPE LINES 
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TYPE UG-1 


WmSON PIG sizes 12”- 
18” with 80-lb. Springs 





low-cost construction 


plus long life brushes 


and cups 








bends and other re- 


strictions 





by overlapping ar- 


rangement of spring 


expanded brushes 





"There is a Pig design 
for your pipe-line 
problem.” 


TULSA 9, OKLAHOMA 


done the grease becomes diffused into 
the soil by osmosis with the result that 
no coating remains on the pipe. Ip 
some soils or waters there may be q 
tendency of the material to saponify, 
The electrical resistance of a grease 
type coating is low even though a 
wrapper is used. 


Wax Coatings 

The base materials for wax type 
coatings are obtained from the distilla- 
tion of paraffin base crude oils. The 
melting point is in the same range as 
asphalts and coal tar pitches. 

Waxes are applied to the pipe at the 
coating mill and over the ditch by the 
travel liners. Wrappers are used in 
conjunction with this coating and are 
generally tobacco cloth with an acetate 
backing. Asbestos felts are also used, in 
which case they are not saturated with 
either asphalt or coal tar cut backs. The 
wrappers are bonded to the wax during 
the application procedure and the en- 
tire coating is tested with high voltage 
electricity in a manner similar to that 
used for hot applied asphalts or tars, 
The potentials used are of the same 
value as used with other types of 
coatings. 


Plastic Tapes as Pipe Coatings 

While plastic tapes have been in use 
for a considerable period of time in the 
electrical industry they have only re- 
cently come into use as a protective 
coating for underground and overhead 
pipe lines. Their source is the chemical 
plant although their base materials are 
a natural product. 


Characteristics of the polyethyene and 
the polyvinyl chloride films. 


Poly- 





Material ethylene Polyviny! chloride 
Thickness, overall. ..... 12 mils 10 mils 20 mils 
Tensile strength lb per 

“SS Sere 25 25 60 
Elongation at break. ... 80% 175% 250% 
Adhesion to steel per in. 

width in ounces...... 60 25 20 
Adhesion to backing, oz. 40 
Water absorption rate%. .02 19 57 


Water vapor transmis- 

sion rate (grams/100 

on im. /36 BF)... +0050 20 1.55 1.21 
Dielectric strength, volts. 14,000 10,000 22,500 
Insulating resistance 


(meg. ohms). . .. 1,000,000 200,000 200,000 
Application temperature 
Low.. ; ..... Zero F 30 40 F 
om F 


WU. ons ciwee con MD 200 F 


Calcium carbonate (limestone) is 
mixed with coal and heated to a high 
temperature with the result that cal- 
cium carbide and carbon dioxide are 
formed. The calcium carbide is treated 
with water, resulting in the formation 
of acetylene gas and calcium hydroxide 
(slack lime). The gas acetylene is mixed 
with hydrogen chloride, a gas, result- 
ing in a vinyl chloride monomer. This 
when heated in the presence of a suit- 
able catalyst gives a vinyl chloride 
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H-BUTTON 
SUREMENT 


* Soil Resistance 
* Anode Resistance 
* Circuit Resistance 


Polarization 
* Effects 


* Current Density 
with 


VIBROGROUND 


MODEL 263 
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DEPENDABLE ground resistance measurement, with a one-man push- button- 
operated instrument! No cranking, leveling or “babying” in the field 
with Vibroground Model 263—And look at ali these added advantages: 
LIGHT—less than 10 pounds “on- RANGES—0-1, 0-10, 0-100, 0-1,000 
the-job” weight. ohms all set. .. fast...on single 
PORTABLE — Not only light, but selector. 

small—only 9” x 6" x 642"! 

POWER — Self-contained standard 
No. 2 flashlight batteries — good 
for months of continuous use before 
replacina 


ACCURATE to less than 3% on any 


range. 


RUGGED for years of trouble-free 
field service. 





Write for Bulletin 105B 


AssociateD RESE 


“Precision Instruments Since 1936” 


3759 West Belmont Avenue, Chicago 18, Illinois 
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SUBSCRIPTION ORDER FORM 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscription for— 


SPECIALIZED EDITIONS 


O DRILLING and PRODUCING O OIL and GAS PIPELINING 


O REFINING and PETROCHEMICAL 








| year... $2.00 O 2 years... $3.00 O 
3 years... $4.00 O 
MANAGEMENT EDITION 
l year... $5.00 O 2 years... $8.00 O 
3 years... $10.00 0 
EE 
a ee en 
Position elon OO eee 
HHowre Addiess 
Office Address__ 7 
City State 
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HOT & COLD APPLIED COATINGS 


TAPEGOAT 


PIPE JOINT PROTECTION 


Protect against costly 
corrosion with our na- 
tionally-known products 
that are thoroughly proved, 
immediately available and 
backed by our trustworthy 
service. 
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polymer. The following shows the fam- 
ily of polymers. 


[CH, — CH, ]n . Polyethylene. 
[CH, — CHCL]n .Polyvinyl Chloride. 
[CH, —CCL,]n . Saran. 


These materials are calendared into 
a film but only the polyethylene and the 
polyvinyl Chloride are used as a pipe 
protection material or film. During the 
calendaring process a pressure sensitive 
adhesive is applied to one side of the 
film. 

It should be noted that the film thick- 
ness of both materials is eight mils, 
the polythylene tape having an adhe- 
sive four mils thick making a total 
thicknes of twelve mils while the poly- 


vinyl chloride tape has an adhesive 
thickness of two mills making a total 
thickness of ten mills. The additional 
thickness of the adhesive film is im- 
portant where the surface to which it 
it is to be applied is rough, permitting 
the adhesive to extend to the bottom 
of the rough areas thus securing a 
stronger bond. 

When a plastic tape with a pressure 
sensitive adhesive is to be applied to a 
pipe line it is essential that the metal 
surface be free of rust, dirt and dust. 
For this reason it has been found good 
practice to apply a primer to the metal 
surface just prior to the tape applica- 
tion. It has also been found advan- 















You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Recognition of that fact is one reason more and more people are turning tc 
E.R.P. for assistance on vorrosion problems — one reason that thousands 0; 
buried or submerged steel structures of all types have been successfully pro 
tected against corrosion by E.R.P. engineers. Corrosion specialists for over 1° 
years, these men are highly trained and well equipped to help you with you 
corrosion problem. Write for full information today. 


ELECTRO RUST-PROOFING CORP. (N. J.) 


JERSEY 
REPRESENTED IN PRINCIPAL CITIES IN THE UNITED STATES 


BELLEVILLE 9, NEW 
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tageous to apply an additional wrappe; 
over the ten or twelve mil tape ag ap 
additional protection against abrasion, 
Tar or asphalt saturated asbestos fej 
wrappers may be used for this purpose, 
They are not bonded to the tapes anq 
only act as an abrasion resistan 
wrapper. 


Reinforcing Materials 

In this classification will fall the va. 
rious materials that are used to reip- 
force hot applied coatings by becoming 
an integral part of the coating or a 
wrapper that is bonded to the enamel 
so that a greater resistance to Sag and 
penetration is secured. In the latter case 
they also act as a shield against backfill, 


Asbestos Wrappers 

The general terms for wrappers of 
this type is asbestos felt and they are 
composed of a mixture of asbestos and 
rag combined together with a binder 
and saturated with either an asphalt or 
tar cutback. The rag content of the felt 
wrapper will vary between 10 and 25 
per cent while the asbestos will be 
either long or short fiber type. There 
is a tendency for this wrapper to pick 
up moisture if it is not stored under 
proper conditions. This becomes ap- 
parent when a vapor is formed during 
the application when the hot enamel 
comes in contact with the felt. If the 
vapor is trapped under the wrapper it 
will form a bubble in the coating leav- 
ing a weak spot that will eventually 
cause a failure at this point. 

The wrapper is applied directly over 
the hot enamel as it is flooded or 
sprayed on the pipe, in this manner 
becoming tightly bonded to the enamel. 
The tension of the wrapper should be 
so adjusted that it does not pull through 
the hot enamel and come in contact 
with the metal surface. This can be ac- 
curately checked by cutting out a sec- 
tion of the coating at the lap in the 
wrapper and making a physical exami- 
nation. It is often indicated by the size 
at the bead formed at the lap in the 
wrapper. If the bead is of considerable 
size it may indicate that the felt has 
been pulled in too tight squeezing the 
enamel out at the lap. Excessive tear- 
ing of the felt during the application 
will indicate too much tension or it 
may be caused by evaporation of the 
volatile liquids out of the cutback used 
to saturate the felt. 

The formation of white crystals on 
the surface of the felt is indication that 
the naphthalene has evaporated from 
the cutback and formed naphthalene 
crystals. When the wrapper becomes 
heated by contact with the hot enamel 
these crystals will evaporate or form a 
gas. Whether this gas will harm the 
coating is not known but since there 
is a chance that it may cause trouble 
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Koppers Porous Chrome* 
Rings. Porous chrome sur- 
face holds and distributes oi! 
during break-in. Seats quick 
ly. This chrome prevents 
grit from embedding in ring 
surface. Prevents cylinder 
wall scratching. Reduce: 
wear 50%. Last 4 times 
longer than other rings. 





ver Here’s proof that Koppers Piston Rings increase operating efficiency. 
wid Prior to using Koppers Conformable Oil Rings, a pipe line company reported 
~_ average oil consumption as approximately 3500 to 4000 horsepower hours 


ra per gallon. Now they are getting 2 to 3 times that much. 


ugh ' In addition to this large saving in oil consumption, they find they get longer 
tact periods of satisfactory operation between overhauls. 


ec- As a result, this pipe line company has adopted Koppers Piston Rings as 
the standard equipment on all their 12/2” x 13” turbo-charged engines. 
mi- 





red Does this suggest possible savings in your operation? Less oil consumption? 
the Less down time, lower labor costs? Then investigate Koppers Porous Chrome* Koppers Conformable Ring 
ble and Conformable Oil Rings. And install them next time you have a piston onc consta sepa 
£ rd pressure for positive oli con 

“A rng replacement job. trol. Conforms readily to 
the : : : : : . t cylinder distortion be 
Write for special assistance from our experienced technical staff. No obli- 9, MC" S¥iner “usrortion. oe 

are : : : : cause flexible cast iron 
tain gation, of course ....and mail the coupon for special conformable ring folder. member is pressed outward 
+ by abutment type spring 
it _ which exerts uniform radial 
the pressure around entire ci! 


a AMERICAN HAMMERED 35: 


os ; a : *Van der Horst Process 
KOPPERS Industrial Piston Rings -------------- 
WwW 






KOPPERS COMPANY, INC., Piston Ring Dept., 1597 Hamburg Street, Baitimore 3, fd 


Gentlemen: Please send me full information on your Conformable Oil Ring. 
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ae] COMPANY, INC. ® Baltimore, Maryland Pe Lee ee Te Pee mn CNN STR eRe ee eee ET 
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he Fast's Couplings, Aeromaster Fans, Koppers | 
ad Electrostatic Precipitators ‘and Gas Apparatus. | 
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care should be exercised in its use. 


10ul | Rockshield gs 
Ordinarily a 15-lb felt wrapper is This material is made from scraps aN 
W A LK fF ie used as an outerwrap with hotenamels. — from the manufacture of asbestos roof. : 
However in the last few years a wrap- _ ing etc., and is formed into sheets of oa 
per having a weight of only eight different lengths, widths and thickness iets 
( b N TRI FUGE pounds has been developed. To keep = and is used as an additional shielg < 
this wrapper from tearing excessively it around the coated pipe where a cop. 
MAC od | N « has been reinforced by the use of glass siderable amount of rocks are encoun. 
threads running parallel with the wrap- tered in the backfill or where the pipe 
per. While this wrapper has the will be handled roughly because of the 
More strength of the 15-Ib felt it is question- —_ terrain, Because of its thickness it can. 
able if it has the abrasion resistance. not be wrapped around the pipe but is 
_Care should be used to secure the —_ installed in the form of sheets that are 
COM PACT right wrapper for the enamel that is to fastened around the pipe with steel 
be applied. Thus if a coal tar enamel _—gtrappings or by use of glass filament 
is to be used the wrapper should be tape with an adhesive. 
saturated with a coal tar cutback and 
when an asphalt enamel is to be used a Cathodic Protection bid 


i ae alga an asphalt cut- __ Regardless of the care used in apply- 
. ; ing protective coatings and installing 
them in the earth it will always be 
found that faults exist in the coating 
that will expose the metal to water in 
the earth. Such faults often become ap- %, 
parent when a penetration of the pipe 
wall occurs after a period of from two 
to 15 years. For this reason it is found 
of advantage to install cathodic protec- 
tion to the line either during the instal- 
lation or as soon as possible after the 
pipe has been installed. The flow of cur- 
rent from the soil to the pipe at. the 
faults will automatically protect the 
pipe from corrosion. kek 


Glass Outer Wrap 

Glass outer wrap is a thick film of 
glass fibers saturated with a composi- 
tion of tar and asphalt cutback. It is 
applied in the same manner as asbestos 
felt over the hot enamel coating. For 
some reason it does not bond to the 
enamel as well as does the asbestos felt. 
Some tests that have been made show 
that it is not equal to the felts but since 
they have not been in use for a suf- 
ficient length of time the results are not 
complete. 





ovAlir, The compact, streamlined 
Walker Centrifuge Ma- 
chine fits snug into your 


car 





makes gauging sim- 
ple and handy. It meas- 
ures accurately the BS 
and water content of 
crude oil. Requires minimum main- 
tenance because a direct drive to the 


Seay ic 


Paper Outerwrap preies 
When pipe is coated at a coating mill 
a paper outerwrap is applied over the 








tube head eliminates unnecessary 
bearings which before were subject 
to dirt, Aluminum casting construc- 
tion makes it light, rugged, spark 
resistant. Speed adjustable up to 2450 
RPM (required ASTM speed, 1750). 
Six volts and five and one-half amps 
make it easy on the car battery. 


Everything the Gauger Needs 
From One Dependable Source 


e WALKER 
OIL THIEF 


e GAUGING 
TAPES 


© SAMPLE 
HEATERS 


¢ STRAPPING 
KITS 


e CARRYING 
CASES 


W.L. Walken Co. 


Phone 2-1148 


1009 So. Main Tulsa, Oklahoma 
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felt wrapper to protect it during ship- 
ment and handling. On some of the 
over the ditch jobs it has also been 
used. In this case it is probably used to 
resist the damage caused by backfill. 
Paper has a relatively short life when 
it is installed undeground because of 
rot and bacteria action. Paper should 
not be applied over and bonded to the 
enamel. If the pipe is exposed to alter- 
nate wet and dry periods it will tend 
to shrink and in so doing pull the 
enamel away from the metal. 


Glass Inner Wrap 

Glass in the form of a single fila- 
ments laid down in a random form and 
bonded together with some type of 
bonding material is formed into a wrap- 
per that is used with hot enamel appli- 
cations. Sufficient tension is applied to 
this wrapper to pull it into the enamel 
but not through the enamel to the 
metal surface. This is said to add 
strength to the enamel and reduce the 
tendency to sag and offer more resist- 
ance to penetration. Care should be 
exercised to make sure that the glass 
filaments are completely saturated with 
hot enamel. Unless this is accomplished 
it is possible for capillary action to 
draw water into the enamel where the 
glass is exposed. 
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Saves Time 


Cleans both line and bob. Eliminates 
many gauging hazards. Wiper is below 
hatch, oil dripping from line falls back 
into tank which prevents oil from blow- 
ing over tank deck and walk. Saves 
cleaning and painting jobs. Does not 
interfere with thiefing tank. 


Rigid construction. Replaceable insert 
rubber wiper made of oil resistant 
synthetic rubber. 


Available at your supply store 
Write for detail literature 


e e 
Grip-Tite 
MANUFACTURING CO. 

P. O. Box 45, Marshall, Texas 
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The Model 240 


DIGS 20°- 36° WIDE, DOWN TO 63° DEEP 


@ This powerful new trencher possesses all the famous 
time- proved CLEVELAND advantages— plus valuable 
new features that make it the finest trencher of its size 
and capacity ever built. 
It is built to deliver —is now delivering — outstanding 
digging performance... 


For Trench Work of Every Kind 
PIPELINES © UTILITIES ° DRAINAGE °¢ IRRIGATION, ETC. 


Ask Your Local Distributor for Bulletin $-119, or Write: 


THE CLEVELAND TRENCHER CO. » 20100 ST. CLAIR AVENUE + CLEVELAND 17, OH! 


CLEVELAND 
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FIG. 1. Single line diagram of substation. 


Design Considerations of 





FIG. 2. Right, single line diagrams 
of four different system arrangements. 
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(c) TRANSFER BUS & DISCONNECT 
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Switchgear for Pipe Line Substations* 


IN recent years, electricity has proved 
to be a highly reliable source of energy 
for pipe line pumping stations. This 
can be attributed to the vast improve- 
ments in power systems and in elec- 
trical equipment. These improvements 
are continuing to add reliability to the 
use of electricity for the operation of 
pipe line stations. 

Energy is brought to the substation 
from the supplier’s transmission line at 
high potential—usually 34.5 or 69 kv, 
3 phase, 60 cycle. The high potential 
lines are dead-ended on a primary ter- 
minal structure and from this point are 
connected to the high voltage bushings 
of a transformer which steps the volt- 
age down to a utilization voltage— 
usually 2300 or 4160 v. 

The step-down transformers are of 
the outdoor oilfilled type and are 
usually protected by fused disconnect 
switches on the primary side. The trans- 
forming section may be three single- 
phase units or one three-phase unit and 
can be connected to a group of indoor 
metal-clad switchgear located in a pres- 
surized control room, or to a group of 
outdoor metal-clad switchgear. The 
popular trend is to utilize a three-phase 
transformer throat-connected to out- 
door switchgear forming the unit-type 
substation. 


*Presented at annual PIEA-PESA meeting, 
Dallas, Texas, 1954. 
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S. E. McDOWELL 


The unit substation is situated at a 
distance from the pumping station so 
that it is outside the hazardous area 
and is remotely controlled. We will 
confine most of our remarks to the out- 
door unit-type substation rather than 
the indoor type. 

Most common arrangement for pipe 
line substations is the simple radial type 
having One incoming line and one main 
power transformer throat-connected to 
a single group of switchgear. (Fig. 2a.) 
Since transformer and primary line 
failures are so rare (transformers, one 
per 2500 transformers years—primary 
lines, about one per mile per 100 years) 
most pipe line companies feel they can- 
not justify anything but the simple 
radial system. 

There are, however, cases where 
greater reliability of service is required 
and this calls for a secondary selective 
circuit arrangement (Fig. 2b). This ar- 
rangement requires at least two incom- 
ing lines and two main power trans- 
formers each with a main secondary 
circuit breaker. There is also a norm- 
ally open tie circuit breaker between 
the two unit substation buses. Under 
normal conditions, half of the station 
load is carried by each transformer. 
Should one power source be taken out 
of service, either due to a fault or for 
maintenance, the main breaker is 
opened and the tie breaker closed, en- 


abling the station still in service to 
provide power to the second station 
until its service is restored. 

Transformers for such service are 
usually provided with fans for forced 
air cooling. For unattended stations, 
the secondary selective arrangement 
can also be provided with an automatic 
throw-over feature. In this case the tie 
breaker would automatically be closed 
should one of the preferred sources go 
out of service and would then be auto- 
matically opened upon restoration of 
the preferred source. 

Going one step further, there may 
be cases where it is desirable to inspect 
and/or service a circuit breaker with- 
out interrupting an extremely import- 
ant circuit. In this case, some sort of 
a transfer bus may be considered. 
These, however, are rare cases for 
switchgear units acting as motor feed- 
ers, but may be required for the main 
high voltage distribution switchgear in 
a large station (Fig. 2c). 


Switchgear 

Having taken an overall view of a 
typical pipe line substation, we will 
now concentrate on the metal-clad 
switchgear portion of a simple radial- 
type pipe line substation, directing our 
attention to some features whfch the 
electrical engineer should. consider 
when planning a new station. A typ- 
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4 It will pay you to check these outstanding and gear box normally encountered with 
of features of the CRC Internal Line Up Clamp ordinary line up clamps. 
that provide for quicker and better pipe line 5 £xpanding shoes constructed of heat 
ay welds . . . resulting in more footage per day. treated alloy plate. 
ct ]. Approximately three times the expand- 
h- ing force of conventional clamps. 6. Clamp locating dogs are hard surfaced 
rt. 2. Constructed with removable wheel leg steel plate to give long and dependable 
of and shoe to permit rapid adjustment to service. 
d. pipe sizes upward of 16”. 7. Overall construction sufficiently rugged 
“4 3. Large capacity gears to withstand extreme abuse. 
d- and screws. Life of 
- these partsisextended Call or write today for further information 
- almost indefinitely. about the new CRC Internal Line Up Clamp 
4. Unique design elimi-  .. . another in the long line of CRC develop- 
nates damage to screw ments of better pipe line equipment. 
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ical switchgear arrangement generally 
contains a cubicle in which would be 
mounted the power company’s current 
and potential transformers. 

Power company meters would be 
mounted on the front panel of this 
cubicle. (Fig. 3) The second cubicle 
in line is the control cubicle. It con- 
tains a single-phase control power 
transformer ranging from 25 to 50 kva, 
which is used for lighting circuits, ven- 
tilating fans and small auxiliary power. 
It also provides closing power for the 
circuit breakers. This compartment 
also contains surge protection equip- 
ment and a 24-v d-c tripping battery 
2300 or 4160 v circuit breakers, usually 
air magnetic. The first is the main cir- 
cuit breaker and the others feed the 
pump motors and station auxiliary 
transformer, which is usually mounted 
in an adjacent cubicle. 

The station auxiliary transformer is 
a three-phase unit rated 2300 or 4160 
v to 480 v and is usually 100 to 300 
kva. It provides power to station auxil- 
iaries, such as booster motors, sump 
pumps and various valve controls. The 
480-v motor starters are usually 
mounted on a panel in the same cubicle 
as the station auxiliary transformer, 
with push-button stations being located 
in the central control room. 

Provision is usually made for carry- 
ing the main power bus through the 
station auxiliary transformer compart- 
ment, so that future high voltage cir- 
cuits may be readily added to the 
switchgear line-up. 


Protective Devices 
In addition to the station-type light- 
ning arresters on the high voltage term- 
inal structure and lightning masts 
which provide direct stroke protection, 
surge-protection equipment consisting 
of a three-phase surge capacitor and a 
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FIG. 3. Front and rear views of a special auxiliary 
compartment provided for use by the power company. 


three-phase lightning arrester is pro- 
vided in the 2300 or 4160-v switchgear 
as mentioned before (Fig. 1). The 
lightning arrester, being mainly a volt- 
age-reducing device, is effective in 
limiting the crest value of transient 
voltages, but has very little effect, if 
any, on the wave front. The capacitor, 
however, is a surge-absorbing device 
and can, therefore, change the steep 
wave front of surge voltages to a slop- 
ing wave front which produces a more 
uniform distribution of voltages in a 
machine winding. 

Individual surge equipment (capaci- 
tor and lightning arrester) may be sup- 
plied for each machine or one group 
may be placed at the bus common to 
all machines (Fig. 4a and 4b). The 
latter method gives adequate protec- 
tion against surges coming in over the 
line, but not against switching trans- 
ients having the circuit breaker as their 
origin. The first method affords pro- 
tection against both, but is more ex- 
pensive when there are several ma- 
chines. The second method can be 
modified to protect against switching 
transient by placing a small capacitor 
at the terminals of each machine (Fig. 
4c). Which method to use depends 
upon reliability desired as well as the 
cost of each method of protection. 

If fused power factor correction ca- 
pacitors are used on the individual 
motor circuits (Fig. 6a), they will pro- 
tect against switching transients, but it 
must be remembered that they do not 
protect against dangerous surger trans- 
mitted through the transformers and 
that surge capacitors and lightning ar- 
resters must also be utilized. 

Let us assume that a fault occurs on 
one phase of the high voltage trans- 


mission line feeding the pipeline sub- 
station. When this happens, the motors 
on the secondary side of the trans- 
former would act to balance the phase 
voltages, thus overloading one phase 
of the transformer winding. 

An effective way to prevent this oc- 
currence on a single-phase fault is to 
utilize current transformers (either 
bushing type or separately mounted) 
in each phase of the primary (high 
side) winding which are connected to 
a current-operated phase balance relay 
mounted in the switchgear (Fig. 5). 
This relay is set to trip.the main second- 
ary breaker (or all feeder breakers if 
there is no main breaker), removing 
power from all motors when the 
amount of unbalance exceeds a preset 
value. Current-type relays must be 
used, since the motors would act to 
balance the phase voltages and there 
would be no voltage unbalance to oper- 
ate a voltage relay. 

Although this method of protection 
against single-phasing appears to be 
increasing in use, it is not used fre- 
quently, since most engineers feel that 
thermal-type overload relays will give 
adequate protection against single- 
phasing. 

The motors are protected against 
overloads by using a thermal-type relay 
and also against short circuits with the 
customarily overcurrent relays. It must 
customary overcurrent relays. It must 
lays must be set sufficiently high to pre- 
vent their operating on motor starting 
current. This, of course, prevents the 
overcurrent relays from being an ade- 
quate protection against overloads. 

It is also customary to utilize an un- 
dervoltage relay on the bus common to 
all motors. in which case the main 
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FIG. 4. Three methods of applying surge 
protection. 
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FIG. 5. Connection diagram of the phase 
balance relay and typical operat- 
ing curve. 
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METHOD 8B 
FIG. 6. Two methods of applyirg power 
factor correction capacitors. 


breakers would be tripped should the 
bus voltage fall below predetermined 
value, usually about 70 per cent below 
normal voltage. Tripping the main 
breaker removes power from all mo- 
tors, thus preventing serious damage 
to the windings. 


Miscellaneous Devices 

On a pipe line system where most of 
the load consists of induction motors, 
the system power factor may be low 
enough to require the use of power 
factor correction. 

There are two commonly used meth- 
ods of correcting the power factor. The 
first is to connect static capacitors on 





THEY ALWAYS COME 


A good pipe protection specification — 
like a good man—is mighty hard to 
find. It’s a temptation to try a cheaper 
or a lighter felt. But it doesn’t pay. 


That’s why pipeliners always come 
back to Ruberoid’s Preferred Coating 





National Sales Agents 


Ss. D. DAY COMPANY 
1973 West Gray Ave. 
Houston 19, Texas 











A warehouse stock of all standard sizes is 
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maintained at Houston for emergency shipments 


the load side of the breaker for each 
motor (Fig. 6a). Capacitors connected 
in this manner can be mounted in the 
switchgear cubicles or mounted sepa- 
rately, and are switched in and out of 
the circuit with the motor. 

The second method is to have one 
large bank of capacitors mounted sepa- 
rately from the switchgear, with the en- 
tire bank being switched in or out of 
the circuit as a group (Fig. 6b). 
Whichever method is usdd, ‘care must 
be taken to keep the amount of capaci- 
tance within the limit for safe motor 
operation; it should not exceed the mo- 
tor no-load magnetizing kva. 

If these limits are exceeded, the mo- 


BACK... 


and Wrapping Specification — Coal Tar 
Enamel, shielded by 15# tar saturated 
Air-Vent Asbestos Perforated Pipe 
Line Felt. 


Ruberoid’s Air-Vent Felt has proved 
itself “blister-proof.” The tiny perfo- 
rations are filled with hot enamel dur- 
ing the wrapping. When the enamel 
cools, the felt and enamel coating are 
locked together in a homogeneous pro- 
tective coating. The resultant saving 
in time, money and worry has brought 
forth many compliments. Ask the pipe- 
liner who has used it. 


Send for your free sample of Air-Vent 
Asbestos Perforated Felt. Write Pipe 
Line Felt Dept., The Ruberoid Co., 500 
Fifth Ave., New York 36, N. Y. 


The RUBEROID Co. 


ASPHALT AND ASBESTOS BUILDING MATERIALS 
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POWER FACTOR. FIND KVAR OF 
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CORRECTIVE KVAR IN PERCENT OF KW LOAD 


FIG. 7a. Power factor correction curves. 


CNORMAL STARTING TORQUE & CURRENT-NEMA DESIGN“8") 


FIG. 7b. Curves showing recommended maximum kvar 
of correction capacitors for two motor speeds 
commonly used on pipeline systems. 


tor windings may be excited by the 
capacitors when being switched in or 
out of the circuit, since the capacitor 
voltage may be 180 deg out of phase 
with the supply voltage. This, of 
course, would result in a very heavy 
surge in the motor windings and might 
cause them to be damaged seriously. 
Generally speaking, the safe limit of 
capacitance is about 15 per cent of the 
motor capacity (Fig. 7b). A rule of 


capacitors is: “The capacitor current 
should not exceed the motor no-load 
magnetizing current.” 

If power factor correction capaci- 
tors are used on individual motor cir- 
cuits, care must be taken in setting the 
relays, since the capacitors will reduce 
the amount of current delivered to the 
motor. 

In addition to the regular power 
transformers, there is required a sta- 


ing power for station lighting, booster 
motors, sump pumps, and miscellane- 
ous valve controls. This type of trans- 
former is usually rated between 100 to 
300 kva, 480-v secondary and is, as 
previously mentioned, usually mounted 
in one cubicle of the switchgear line-up, 

The 480-v feeder circuit breakers 
and motor starters are usually mounted 
on a panel inside the station auxiliary 
cubicle, with the starter pushbuttons 





supply- mounted in a central control room. 





thumb to use in selecting power factor 


tion auxiliary transformer for 








MANUFACTURED py. D 


NICOLET INDUS TRIES, INC. 


70 Pine Street 


EASTERN DISTRIBUTOR: 
Stuart Steel Protection Corp., 
2 Mark Road, Kenilworth, N. J. 
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MIDDLE west COATING & SUPPLY 


207-A Danj 

el Bid 
P, 0.B &. Tulsa, Ok 

Now York,5, ee Ox 153 a. Ph. 2-215 

ei Or 2-5216 


SOUTHEASTERN DISTRIBUTOR: 
Anti-Corrosion Mfg. Co., 
2464 Memorial Drive, S.E., Atlanta, Ga. 
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FIG. 8. Substation transformer and switchgear being installed at a pipeline 


pumping station. 
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FIG. 9. Locations of the switchgear throat 
and control wire opening. 
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FIG. 10b. Details of throat connections 





FIG. 10a. Position of transformer and 
switchboard properly aligned 
for throat and bus connections. 


If future system growth necessitates 
the addition of future cubicles to the 
switchgear, this can be accomplished 
very easily, since it is customary to 
provide provisions to run the main 
power bus through the station auxiliary 
cubicle. The number of feeders added 
is ultimately limited by the current ca- 
pacity of the main power bus or the 
interrupting capacity of the circuit 
breakers utilized, whichever limit is 
reached first. The kva rating of the 
transformer also enters into the num- 
ber of feeders, but the transformers can 
either be replaced by larger units or 
furnished with forced cooling equip- 
ment to increase the kva unit. Current- 
carrying capacity of the main bus again 
limits the ultimate kva of the station 
and is, therefore, the true limiting 
factor. 


Installation 
After selecting the location for the 
unit substation (usually done in early 
stages of station planning) and having 
received the general arrangement: and 
floor plan drawings, the concrete pads, 


FIG. 10c. Details of bus connection be- 














FIG. 1la. Gasketed metal sealing strips 
used to join shipping groups in 
field installation. 


on which the transformer and switch- 
gear will set, may be poured. Conduits 
containing the necessary power and 
control cables are, of course, in place 
before pouring as are the necessary 
anchor bolts which hold the equipment 
in place. A solid concrete pad is utilized 
for the transformer but is not always 
used for the switchgear. In many cases, 
the switchgear is set over a trench con- 
taining the control and power cables. 
The trench is flanked by two concrete 
piles spaced properly to support the 
front and rear channel iron sills on 
which the switchgear sets (Fig. 8). 
After the transformer is set in place 
and aligned with the primary terminal 
structure, the next step is to position 
the switchgear. The switchgear por- 
tion is, in most cases, grouped into two 


or more shipping sections, each con- 
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FIG. 11b. The metal sealing strip used to 
join adjacent switchgear com- 
partments is accessible from 
outside the unit. 


sisting of one or more switchgear com- 
partments. This grouping is solely for 
convenience in shipping, handling and 
aligning. The sequence of position for 
each shipping group is determined by 
referring to the general arrangement 
and floor plan drawing. 

The first switchgear group—the one 
with the transformer connection throat 
—is brought up to the transformer and 
positioned. The electrical connection 
between the transformer bus and the 
switchgear bus is then made with the 
leaf-type flexible connectors provided 
for that purpose. After insulating the 
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For Easy Installation 
In Field or Shop 


Manufacturers of large centrifugal pumps and pipe line operating 
engineers have long been asking for an end face mechanical seal 
meeting these requirements: 1) heavy-duty design to handle high 
pressure applications; 2) single-unit packaged construction for easy 
installation; 3) a full range of sizes to meet individual specifications. 

“John Crane’’ has met this need with the Type 8B hydraulically 
balanced seals for pressures to 1200 psi. 

These seals can be quickly installed and adjusted simply by 
sliding the entire unit along the shaft into final position. Removal 
of the top casing is not necessary. This feature alone results in the 
saving of many man-hours of maintenance work. 

Field reports and performance records point to the steadily 
increasing use of “John Crane”’ high pressure seals to eliminate 
problems connected with the handling of hydrocarbons, crudes, 
gasoline and other petroleum products. 

To help you in your individual requirements, “John Crane” 
offers nationwide service—available without obligation from strate- 
gically located factory owned branch offices. 

Write for illustrated high pressure seal 
bulletin. 

Crane Packing Co., 1843 Cuyler Avenue, 
Chicago 13, Illinois. 

In Canada: Crane Packing Co., Ltd., 617 Park- 
dale Ave., N., Hamilton, Ont. 






bolted connections, the mechanical 
throat connection is made (Fig. 10b), 

When the throat connections be. 
tween the transformer and Switchgear 
are completed, the control circuits be. 
tween the two should be made. Thege 
control wiring connections are made 
between the control cabinet on the 
transformer and the switchgear } 
means of conduit and uncut 600-y 
insulated copper wire. The required 
wires are measured and cut to the 
proper length, with identification tags 
placed on the ends of each wire. The 
wires are then placed side by side and 
bound into a tight bundle with cord, 
Beginning from the transformer end, 
the wires are pulled through the con- 
duit, connected to the appropriate 
terminals, and the gasketed opening 
plates on the conduit fixtures are se- 
cured (Fig. 9). 

Remainder of the switchgear groups 
are then moved into place to align with 
the first group and the necessary bus 
connections between groups are made 
and insulated in accordance with the 
instruction book received with the 
equipment. The control circuits be- 
tween the groups should be completed 
next and the groups bolted loosely to- 
gether. The control circuit should be 
checked for continuity, using a simple 
circuit tester such as a dry cell and 
alarm bell set. 

The next step in installation of the 
switchgear is to sight down the entire 
line-up of switchgear and make final 
alignment, tightening the bolts connect- 
ing the shipping groups. Gasketed 
strips are supplied for the roofs so that 
shipping groups can be joined securely 
(Fig. 11a). 

Two final steps are to secure the 
switchgear to the foundation pad by 
means of anchor bolts and fasten the 
sealing strips around the bottom of the 
doors (Fig. 11b). As soon as the feeder 
cables are connected, the unit substa- 
tion is ready to supply power to the 
motors and auxiliaries. 


Summary 

The electrical design of a pipe line 
substation necessitates an overall simul- 
taneous consideration of several im- 
portant points — capacity of the sta- 
tion, most economical utilization volt- 
age, continuity and reliability of serv- 
ice, station protection for equipment 
operating personnel, and others. 

The control equipment represents a 
small portion of the total cost of an oil 
pipe line. It would therefore seem logi- 
cal to utilize the best and safest type 
of control equipment available. Mod- 
ern, factory-built metal-clad switch- 
gear with its metal-enclosed, isolated 
compartments and protective safety 
interlocking provides a safe and easy- 
to-operate control, together with a 
compact and pleasing appearance. * 
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however, corrosion in soils may pro- 
ceed at a rate proportional to time, or 
may sometimes cease entirely, depend- 
ing on the type of soil. It was thus nec- 
cessary to Operate the laboratory cor- 
rosion cells for a sufficiently long 
period to produce effects comparable 
to those shown by field exposure tests. 

In the NBS investigations, the cor- 
rosion cells were kept on short circuit 
for six months. During this time peri- 
odic measurements of cell current per- 
mitted study of the progress of cor- 
rosion with time. At the end of the 

riod the combined weight losses of 
the two electrodes were taken as the 
measure of corrosion. 


Evaluation of Tests 
To evaluate the laboratory corrosion 
cell as a means for predicting corrosion 
in the field, samples of soil collected at 













Soil 








FIG. 1. SOIL CORROSION cell used by 
the National Bureau of Standards for 
laboratory measurement of the corrosion 
of iron and steel in various types of soils. 
A: anode. B: cathode. C: Lucite cylinders. 
D and E: stainless steel screens that hold 
soil in place. F. Bitumen. G. rubber band. 
H: rubber stopper. 


15 NBS exposure sites were used. The 
results were correlated with weight-loss 
measurements made on short lengths of 
steel and wrought iron pipe which had 
been exposed for 10 years at the same 
15 localities. An empirical equation re- 
lating the laboratory and field data in- 
dicated that the laboratory measure- 
ments could be used to predict field 
weight losses with root-mean-square 
error of about + 4 ounces per square 
foot for corrosion rates ranging from 
2.5 to 30 ounces per square foot for the 
10-year exposure period. Because the 
15 soils covered the range of corrosiv- 
ity of the soils of the United States, this 
empirical relationship may be applica- 
ble to any soil. 

Because some underground struc- 
tures, such as piping systems and stor- 
age tanks, usually fail as a result of 
pitting, this factor was also considered. 
Analysis of the field data showed a 
good correlation between weight losses 
and maximum pit depths on wrought 
ferrous specimens which had been ex- 
posed for 10 years at 58 NBS exposure 
sites. These data were then combined 
with the first empirical equation to ob- 
tain a second equation which can be 
used to predict, with an average error 
of + 18 mils, the depth of the deepest 
pits occurring on wrought iron or steel 
buried for 10 years. 


'~Puddled ° 


For the prediction of weight losses 
and maximum pit depths on areas 
greater than the area of the field speci- 
mens and for periods of exposure other 
than 10 years, use was made of gen- 
eral equations relating weight losses 
and maximum pit depths with length 
of exposure and exposed area. Average 
values for the constants to be used in 
these equations were obtained. 


Conclusion 


It was found that the corrosion cell 
could detect significant differences be- 
tween the corrosion rates of cast iron 
and steel, which are generally consider- 
ed to corrode at about the same rate in 
soils. Thus, the cell might be used to 


study the effects of variables, including 
composition upon the corrosion rates 
of steels. It is also reasonable to expect 
that laboratory corrosion cells could be 
used to predict the corrosion of non- 
ferrous metals—copper, brasses, lead, 
zinc and possibly aluminum—in vari- 
ous kinds of soils. 

Although measurements with the 
laboratory cell should not be consider- 
ed as replacing field exposure tests en- 
tirely, it is unlikely that materials which 
corrode at the same rate in the labora- 
tory would corrode at signficantly dif- 
ferent rates in the field. Hence, the cor- 
rosion cell should serve a useful pur- 
pose in the selection of materials for 
field exposure tests. kk * 

















a precision 
Instrument 


> 


H & M Pipe Cutting and 
Beveling Machines are 
designed and manufac- 
tured to high engineering 
Standards. Close  toler- 
ances in gear design 
consistently give cleaner, 
more accurate cuts, yet 
the H & M is rugged and 
will withstand years of 
tough field use. 


now lightest 
in its class 


A new metal manufactur- 
ig process has recently 
made the H & M the light- 
est hbeveler in its class 
... has actually reduced 
the weights of the num- 
ber 3, 4, and 5 machines 
by 40%. Think of what 
this means in the field— 
new lightness without any 
loss of durability. 
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pipe cutting 
and beveling 


A complete line of bevel- 
ing machines is available 
from H & M. The +1 
machine will cut and bevel 
pipe as small as 4”, the 
+5 machine will handle 
a diameter of 36”. Once 
in place the entire 360 
cut can be made in a 
matter of minutes with 
an effortless turn of the 
hand crank. 


gives you the 
most for your 
money 


Point for point the H& M 
gives you more. It is 
actually possible to save 
one-half your labor and 
gas cost by using the 
H&M Pipe Cutting and 
Beveling Machine. Attach- 
Cents are available for 
out - of- round and shape 
cutting. For more infor- 
mation, write H & M. 





PIPE BEVELING MACHINE 
COMPANY 
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SERVICED BY 
THE MEN 


WHO SELL IT Another reason why 


You can depend on 








the Coal Tar 
Protection in 


Handy Tape Form 


The service behind 
TAPECOAT is as dis- 
tinctive as this coal tar 
coating, itself. 


To make this service as 
dependable as the prod- 
uct, the sales engineer 
who sells the job also 
services it. This means 
that you can count on 
everything he tells you 
because he is responsible . 
for the job personally. 


The fact is, TAPECOAT 
gives you more lasting 
protection for your mon- 
ey because it is a quality 
coal tar product, and coal 
tar is nature’s own de- 
fense against corrosion. 





Specify TAPECOAT for pipe, pipe joints, tanks, and other 
vulnerable steel surfaces above or below ground. Its perform- 
ance record since 1941 merits your complete confidence. 


TAPECOAT comes in rolls of 2”, 3”, 4’, 6”, 18” and 24” widths, 
It’s easy to apply as our sales engineers will demonstrate. 


Write for brochure and prices today. 





The TAPECOAT Company | 


of Coal Tar Tape Protection 






Originators 
1533 Lyons Street, Evanston, Illinois 
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Second Diesel Tanker 
In Service in Sumatra 


The Caltex Pakanbaru was the first 
GM diesel-powered shallow draft tank- 
er to be put in service on the Sjak 
River in Central Sumatra. This tanker 
has been carrying oil on the 160-mile 
round trip from the Parawang Qil 
Terminal on the Siak River to Pakning 
on the Benkalis Strait since March, 
1952. 

With the increased number of wells 
opened in the Minas oil field, it was 
necessary to build an additional tanker 
to handle increased production of 
Sumatra crude. 

A second tanker, like the Caltex 
Pakanbaru, the Caltex Padang, was 
designed by the Marine Technical Staff 
of Caltex under the supervision of An: 
drew Neilson, a director of California 
Texas Oil Company, Limited. The 
tanker was built by L. Smit & Zoon, 
Kinderdijk, Holland. 

The propulsion machinery of the 
Caltex Padang is similar to that in the 
Caltex Pakanbaru. There are two 8- 
cylinder, 2-cycle, V-type General Mo- 
tors Model 8-278A diesel engines 
which develop 800 shp each at 750 
rpm used for propulsion. The engines 
are geared 3 to 1 and drive the propel- 
ler shafts through air clutches, turning 
twin 3-bladed, 8-ft diameter by 4-ft, 
9%8-in. pitch propellers at 250 rpm. 

This new tanker has a loaded speed 
of 11 knots, with a fuel consumption 
at normal operating speed of 7.0 long 
tons per 24-hour day. 

Hull specifications are similar to 
those of the Caltex Pakanbaru: 

Length overall, 260 ft; breadth, ex- 
treme, 45 ft; net cargo capacity, 24,- 
436 bbl; cargo tank capacity, 133,500 
cu ft. 

Because the Siak River is so narrow, 
excellent maneuvering qualities are 
necessary and these are provided by 
the twin propellers and twin rudders 
which are actuated by an electric-hy- 
draulic steering gear. 

Auxiliary equipment consists of two 
150-hp diesel generator sets, which 
handle ship’s services; and two diesel 
engines of 200 bhp each for driving 
twin rotary cargo pumps. For heating 
cargo and other services where steam 
is required, one fire-tube boiler with a 
capacity of 6000 lb of saturated steam 
per hour has been installed. 

Completely air-conditioned accom- 
modations have been provided for a 
crew of 35 officers and men. The main 
deck of the midship house is used for 
storeroom space. The captain’s day- 
room and cabin are in the next deck 
and the top deck houses the bridge and 
wheelhouse which contain the latest in 
modern navigating equipment, includ- 
ing a ship-to-shore and ship-to-ship 
radio telephone. 
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Dependable, quick operating Rockwell- 
Nordstrom valves on pumping station manifold. 
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VII Dependability ..« ROCKWELL-Nordstrom Valves 
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REGINA, SASKATCHEWAN. Now on stream as part of the 
$7 million expansion program at the Imperial Oil, Ltd., refinery 
at Regina, is this equipment consisting of a vacuum flash unit, 
a an 8,100 BPD fluid catalytic cracking unit (Model IV) and gas 
recovery systems—designed, engineered and constructed by Fluor 
of Canada, a subsidiary of the Fluor Corporation, Ltd. The plant, 
engineered for extreme variances in weather conditions, com 


THE FLUOR CORPORATION, LTD NEW YORK verts reduced crude oil to high quality gasoline and heating oils. 
LOS ANGELES 22, CALIFORNIA a . . od si ‘ : 
ne With offices in principal cities on three continents, Fluor ’ 
aI ee wccnece. occ eee SAN FRANCISCO one of the world’s major engineering and construction organiza 


HOUSTON 


ME thi atencn :ieeaed gineinanan tions for the petroleum, natural gas, chemical, power and 
allied industries. 


FieLuvuon or CANAODA+ TORONTO 
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12 VOLT ELECTRICAL SYSTEM 
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OBSOLESCENCE 
INSURANCE ? 


Motorola 


had it built-in a year ago 














WHAT IT IS—It’s truly universal 6/12V equip- 
ment—2-way radio that can be interchanged in 
mixed 6 and 12-volt fleets without modification of 
power supplies, jumpers, plugs, connectors, cables 
or switches. When re-installing in a 12-volt car, no 
cable replacement is required. It is so fool proof 
that you can safely make changeovers in the dark 
without worry of burning out tubes or damaging 
a power supply. 





art of the 

, refinery FEATURES — The all-vibrator power supply attains 

lash unit, over 70% power conversion efficiency with a result- 

) and gas ant power drain reduction of up to 40% —for more 

by Fluor power per unit size per ampere drain than any 

he plant other sets on the market —all this, plus the superior 
performance of Motorola’s famous Sensicon with 

mn guaranteed permanent selectivity and seven other 

ting oils. exclusive features. 
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A growing number of automobile manufacturers are changing from 6 to 12 volt 
electrical systems. Motorola 2-way radio now gives you built-in protection against 
expensive obsolescence should any part of your fleet be affected by this trend. 


ACCEPTANCE— Again anticipating the trends, 
Motorola offers freedom from obsolescence, and 
superior performance at lower cost. You can easily 
see and hear the difference — greater signal 
strength, more audio power, longer battery and 
generator life, lower maintenance costs. You get 
all this in Motorola’s truly universal 6/12-volt 
mobile units—available in the following classes: 


e 25-54 mc., 25-30 and 50-60 watts R.F. output 
e 144-174 mc., 10 and 25 watts R.F. output 
e 450-470 mc., 18-20 watt R.F. output 





Here is a partial list of Motorola 2-way Radic 
customers who have 6/12 volt 
interchangeable mobile units— 


Michigan State Police El Paso National Gas Co. 

Ohio State Police Boston Edison Co. 

Shell Oil Co. Florida State Police 

Community Public Service Co. lowa State Police 
County of Orange, Calif. State of South Carolina 











Motorola Communications & Electronics, Inc. 


A SUBSIDIARY OF MOTOROLA, INC. 
4501 W. Augusta, Chicago 51, Ill. * Rogers Majestic Electronics, Ltd., Toronto, Canada 
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CURRENT’ TAKEN BY ELECTRIC MOTORS, AMP. 
Current taken by d-c. motors? Current taken by 3-phase induction motors’ 
iia Voltage _——' Voltage 
power power 
110 220 500 110 220 550 
\% 4.5 2.2 1.0 l 6 3 1.2 
84 6.8 3.4 1.5 2 12 6 2.4 
1 9.0 4.5 2.0 3 18 9 4 
14 13.6 6.8 3.0 4 24 12 5 
2 16.9 8.5 3.8 5 28 14 6 
3 25.4 12.7 5.6 10 56 28 11 
4 33.8 16.9 7.5 15 85 42 17 
5 42.3 21.1 9.3 20 112 56 22 
74% 56.5 32.2 12.4 30 167 83 33 
10 75.3 37 .6 16.6 | 40 222 110 44 
15 113 56.5 24.9 50 278 140 55 
20 150 75.3 33.1 60 330 165 66 
25 188 94.1 41.6 70 385 192 77 
30 226 113 49.7 80 440 220 88 
40 301 150 66.3 90 490 245 98 
50 376 188 82.8 100 550 275 110 
60 452 226 99.4 150 790 395 158 
70 527 263 116 200 1050 525 210 
80 602 301 132 250 1320 660 264 
90 678 339 149 300 1580 790 316 
‘If the current taken is not stated in the specifications it may be determined roughly from the tables. : 
2For single-phase a-c. motors divide the given figure by the power factor. i 
‘Current is amp. per wire; power factor 80 percent. 
‘Voltage between wires; the corresponding volts to neutral are 63.5, 127, and 318, respectively. 
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The choice of the optimum tubing to use in an ap- 
plication requiring the handling of a specific fluid at 
a definite working pressure involves the considera- 
tion of a number of factors. In addition to tempera- 
ture, tube size, and mechanical strength of the steel, 
such factors as the type of fluid and corrosion re- 
sistance of the steel must be considered. 



















A typical case of the importance of these two fac- 
tors involved an installation of Type 347 stainless 
steel. The tubing was exposed to chloride-bearing 
bayou water while conveying methanol and unre- 
acted synthesis gases at 300F and 5000 psi. The 
chloride solution caused pitting corrosion. The 
stresses became localized at the root of the pits 
and reached a sufficient magnitude to cause stress 
corrosion and failure. Croloy 5, subsequently used, 
provided superior resistance to the initial pitting 
and satisfactory service at the desired temperature 
and working pressure and also at a considerable 
savings in cost of the tubing. 






































Qotimum tube nen 
“4 — | (pressure) x (diame eggmmmmm 
for the job Chow rate)*x (gilane 





: si é: ad LC Wis % Cr, feng atinos)? 








It takes an expert to specify the optimum tubing 
for any particular application. And there is no sub- 
stitute for the kind of experience with such prob- 
lems you'll find at B&W. To get the most benefit 
from B&W’s long experience in matching tubes to 
jobs call on Mr. Tubes, your nearby B&W Tube 
Representative. He can help you. 
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NET WEIGHT OF 754-IN. AND 854-IN. DRILL PIPE IN ROTARY MUD, LB. 


—— meee 
— 




















75%-in. drill pipe (29.25 lb. per ft.) 85%-in. drill pipe (40.00 lb. per ft.) 

Length of Weight of fluid Weight of uid 

string of 

drill pipe, 12.0 lb. 13.4 lb. 14.7 lb. 16.0 lb. 12.0 Ib. 13.4 lb. 14.7 lb. 16.0 lb. 

— pipe, per gal. per gal. per gal. per gal. per gal. per gal. per gal. per gal. 

t. 
90 Ib. 100 lb. 110 Ib. 120 Ib. 90 Ib. 100 Ib. 110 lb. 120 lb. 
per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft. 

2,000 47,770 46 ,520 45 , 360 44,195 65 , 330 63 ,620 62,030 60 , 440 
2,200 52,550 51,170 49 ,895 48,615 71,865 69 , 980 68 , 235 66 , 485 
2,400 57,325 55, 825 54,430 53,035 78,400 76,345 74,435 72,530 
2,600 62,105 60,475 58,965 57,455 84,930 82,705 80; 640 78,575 
2,800 66 , 880 65, 130 ‘ 61, 875 91,465 89,070 86, 840 84 , 620 
3,000 71,660 69 , 780 68 ,035 66 , 295 98 ,000 95 , 430 93 ,045 90 , 665 
3,200 76 , 435 74,430 72,575 70,715 104,550 101, 800 99 , 250 96 , 705 
3,400 81,210 79,085 77,110 75,135 111,050 108, 150 105 , 450 102,750 
3,600 85, 990 83 , 735 81,645 79,555 117,600 114,500 111,650 108 , 800 
3,800 90 , 765 : 86, 180 83,970 124,150 120, 900 117,850 114, 850 
4,000 95 , 545 93 ,040 90,715 88 , 390 130 ,650 127 , 250 124,050 120, 900 
4,200 100,300 97 ,690 95 , 250 92,810 137 , 200 133 , 600 130, 250 126 , 950 
4,400 105 , 100 102,350 99,790 97 ,230 143,750 139 , 950 136 , 450 132,950 
4,600 109 , 900 107 ,000 104,300 101,650 150 , 250 146 , 350 142,650 139 ,000 
4,800 114,650 111,650 108 , 850 106 ,050 156 ,800 152,700 148,850 145 ,050 
5,000 119,450 116,300 113,400 110,500 163 , 350 159 ,050 155, 100 151, 100 
5,200 , 200 120, 950 117,950 114,900 169 , 850 165 , 400 161,300 157,150 
5,400 129 ,000 125 ,600 122,450 119,350 176.400 171,750 167,500 163 , 200 
5,600 133 ,750 130, 250 127,000 123,750 182,950 178,150 173,700 169 , 250 
5,800 138 , 550 134 , 900 131,550 128; 150 189 , 450 184 , 500 179,900 175,300 
6,000 143 , 300 139, 550 136 ,050 132,600 196 ,000 190,850 186, 100 181,350 
6, 200 148,100 144, 200 140,600 137 ,000 202,550 197 , 200 192,300 187 , 350 
6,400 152,900 148, 850 145, 150 141 ,450 209 ,050 ,600 198,500 193 , 400 
6,600 157 ,650 153 , 500 149, 700 145 , 850 215,600 209 , 950 204 , 700 199 , 450 
6,800 162,400 158, 150 ‘ 150 , 250 , 150 216,300 210,900 205 , 500 
7,000 167 , 200 162, 800 158 ,750 154,700 228 , 650 222 ,650 217,100 211,550 
7,200 172,000 167 , 450 163 , 300 159, 100 235 , 200 229 ,050 223 , 300 217, 600 
7,400 176,750 172,100 167 ,800 163,550 241,750 235 , 400 229 , 500 223,650 
7,600 181,550 176,800 172,350 167 ,950 248, 250 241,750 235 , 700 229 , 700 
7,800 186 , 300 181 ,450 176, 900 172,350 254,800 248, 100 241,900 235 , 700 
8,000 191,100 186 , 100 181 ,450 176,800 261 , 350 254 , 500 248 , 100 241,750 
8,200 195,850 190,750 185 ,950 181 , 200 267 , 850 260 , 850 254, 247 , 800 
8,400 ,650 195,400 190 , 500 185 , 600 274,400 267 , 200 260 , 550 253 , 850 
8,600 205 , 400 200 ,050 195, 050 190 ,050 280 ,950 273 , 550 266 , 750 259 900 
8,800 210,200 204,700 199, "600 194, 450 287.450 279,950 272,950 265 , 950 
9,000 215,000 209 , 350 204, 100 198 , 900 294 ,000 286 , 300 279, 150 272,000 
9,200 219,750 214,000 208 , 650 203 , 300 300 , 550 292 ,650 285 , 350 278 ,050 
9,400 224 , 550 218,650 213, 200 207 , 700 307 ,050 299 , 000 291,550 284, 100 
9,600 229 , 300 , 300 217, 700 212,150 313,600 305 , 400 297 , 750 290 , 100 
9,800 234, 100 227 , 950 250 216,550 320, 150 311,750 303 , 950 296 , 150 
10,000 238 , 850 322 , 600 226 , 800 221 ,000 326 , 650 318,100 310, 150 302 , 200 
10,200 243 , 650 237 , 250 231 , 350 225 , 400 333 , 200 324,450 316,350 308 , 250 
10,400 248 , 400 241,900 235 , 850 229 , 800 339 , 750 330, 800 322,550 314,300 
10,600 253 , 200 246 , 550 240 , 400 234 , 250 346,250 337 , 200 328,750 320, 350 
10,800 257 , 950 251, 200 244,950 4 352, 800 343 , 550 334,950 326 , 400 
11,000 262 , 750 255 , 850 249 , 450 243, 100 359 , 350 349 , 900 341, 150 332 , 450 
11,200 267 , 500 260 , 500 254 ,000 247 , 500 365 , 850 356 , 250 347,350 338 , 500 
11,400 272,300 265, 150 258 , 550 251,900 372,400 362 ,650 353 , 550 344,500 
11,600 277,100 269 , 800 263 , 100 256 , 350 378 , 950 369 , 000 359 , 750 350 , 550 
11,800 281,850 274, 450 267 ,600 260 , 750 385 , 450 375, 350 366 ,000 356 , 600 
12,000 286 , 650 279, 100 272,150 265 , 200 392 ,000 381,700 372,200 362 , 650 
12,200 291 , 400 283 , 750 276 , 700 269 , 600 398 , 550 388, 100 378 , 400 368 , 700 
12,400 296 , 200 288 , 400 é 274,000 405 ,050 394, 450 384 , 600 374,750 
12,600 300 , 950 293, 100 285 , 750 278 , 450 411,600 400 , 800 390 , 800 380 , 800 
12,800 305 , 750 297 ,750 290 , 300 282 ,850 418,100 407 , 150 397 ,000 386 , 850 
13 ,000 310, 500 302 , 400 294 , 850 287 , 250 424 ,650 413,550 403 , 200 392 , 900 
































Note: For other data pertaining to weight and volume of 7%-in. and 8%-in. drill pipe, see table P 425.240.787. 
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You Can Insure Permanence 
|| with SOMASTIC Pipe Coating 


..HERE’S PROOF! 


Crude Oil Line Uncovered After 11 Years...The 10%” SOMASTIC Coated 
pipe line shown at the left had been underground in irrigated sandy loam, 
generally corrosive, for over 11 years when housing developments required 
that it be uncovered and lowered. Inspection of the line revealed no deterio- 
ration and no repairs were required. In fact, the line was in such good con- 
dition that it was never raised above ground. Note in the picture how 
trenching operation permitted line to be moved to the right, out of its 
former position, and lowered to its new position. 


..e AND MORE PROOF! 


Natural Gas Line Uncovered After 11 Years...The close-up of the 8%" 
SOMASTIC Coated pipe at the right is typical of the natural gas line uncov- 
ered after 11 years underground in alkali uncultivated soil under a dry lake 
bottom. Note the lack of damage! Any physical or chemical changes that 
had occurred were so slight that normal handling methods were employed 
and the pipe re-used. 











Natural Gas Line, SOMASTIC Coated, 

J Was in Excellent Condition after 

JERE $ WHY. = 11 Years under Dry Lake Bottom. 
SOMASTIC Pipe Coating is thick. There 
are fewer pits under thick coatings. 
It is seamless. There are no holidays 
because of overlapping layers, or 
bubbles. It is reinforced. The rein- 
forcement is permanent and uniform. 
It is rigid yet elastic. Withstands de- 
pression over long periods, absorbs 
pipe movement and changes in pipe- 
line temperature. And finally... 
SOMASTIC Pipe Coating is proven 


under adverse soil conditions for 
more than 23 years. 











Crude Oil Line, SOMASTIC Coated, 
Was Lowered from Old Position 


ge a Are you making full 
a = \ use of the advantages 
va=a= ha SOMASTIC Pipe Coating? 


Write for complete 


| ONE gives you FOUR: | information... TODAY! 


ii 





e coating | £ Pipe 
\ 1. SOMASTIC SS coverior ining © 


\ * ‘Cement Mo ing: 
= la ce” us ng 
\ in P satel process 
\ a or 4” to 16" IPS 
\ 


RILINE Proces? 
\ 4. “the cent 144” pipe) 
(for 1 ement Mortor 


un C 
4. centrifugal, oe 90 V8" 


\ Lining © 





2414 East 223rd St. * Wilmington, California 
P. O. Box 457, Wilmington, California 
\ ! Phone NEvada 6-1771 
-- Rail Address: Watson, California 








— 
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STABILITY 


It is Wyatt’s policy to maintain financial structure to match 
its plant structure. This surplus item in the assets column is 
in reality just another working tool. 


As processing equipment becomes larger and more intricate, 
Wyatt’s plants must be enlarged and fitted to meet their obli- 
gation. That is when a surplus ceases to be cash on hand and 
goes to work itself. 

Putting some of the profit back in the business also gives a lift 
to employment, since men go to work as dollars go to work. 











MANUFACTURERS AND ee Se SBINCE 1913 


















PROBABLY never before has so much 
public attention been paid to the re- 
sponsibilities of management. It has 
become increasingly evident that one 
of the chief strengths of a free society 
is its power to produce. Along with 
this knowledge has gone the realization 
that such a power directly depends 
upon the quality of the decisions gov- 
erning American production. We rec- 
ognize that our well being, the happi- 
ness of our families, the physical 
safety of our persons all are affected by 
how well management measures up to 
its duties. 

One of the most important areas of 
management responsibility, however, 
is often overlooked. Not only is it man- 
agement’s job to plan ahead for the 
physical growth of industry in fulfill- 
ing its duty to ‘the stockholders. It 
must also plan so that the future 
stewardship of the business is assured. 

Corporations have a life far longer 
than the men who serve them, and 
that life is guaranteed only if a new 
crop of efficient managers is constantly 
being sown. So of all the responsibili- 
ties that management owes to the stock- 
holders of a businesss, probably first 
comes that one of developing ex- 
ecutive replacements. 

One important factor in providing 
for a new management crop is simply 
room. There has to be space at the 
top to which able and ambitious young 
men can look and be encouraged. In 
some companies that room is auto- 
matically provided by a compulsory 
retirement program. In the company I 
work for the retirement age is 65. 
Young men know that new opportuni- 
ties open up as older managers leave 
their posts. 

But, important as it is, opportunity 
is not the only requirement for the 
continuance of an efficient manage- 
ment team. Today’s complex world, in 
Which all sorts of social and economic 


_jPresented at the Spring Meeting of the Pa- 
cific Coast_ District, Division of Production, 
American Petroleum Institute, Statler Hotel, 
Los Angeles, California, May 6 and 7, 1954. 
*Vice President and Director, Standard Oil 
Company, New Jersey. 
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Growing a Good Executive Crop‘ 


Development of management personnel is vital to successfu! 
business — potential executives must be found and trained 


JOHN R. SUMAN* 


factors influence managerial decisions, 
also requires that modern managers 
take over responsibilities with some- 
thing more serviceable than haphazard 
backgrounds. One answer is a formal 
program of management development. 

When I speak of “management” I 
am thinking of an area that can per- 
haps be divided into two parts. One is 
that broad group of managers or ex- 
ecutives which sees that decisions are 
carried out; the other is that smaller 
group which sets policies and whose 
members might be considered as top 
executives. In Jersey Standard we often 
use the term “executive” to cover the 
entire management area, and have 
programs designed to help executives 
develop at all management levels. So, 
with the knowledge that I am speaking 
of the entire management area, I'll 
talk in terms of “executive develop- 
ment” from now on. 

The recognition of the need to per- 
petuate executive ability has existed for 
a long time, but systemized methods 
for doing so are comparatively new. 
They are so new, in fact, that they are 
—like any growing thing — under- 
going almost daily change. Within the 
span of my own business career I have 
watched the theory of executive de- 
velopment form, and programs to 
accomplish it begin, develop, and ex- 
pand. The oil industry in general, and 
the company I work for in particular, 
have done a good deal of pioneering 
work in this field. All of us in the oil 
business can consider that we have a 
hand, as well as a stake in this work. 
To me it has been one of the most in- 
teresting and rewarding of all my 
business experiences. 

The idea of developing executive 
talent on some sort of a systematic 
basis is less than forty years old. And 
even after it was proposed the idea 
languished. Most development pro- 
grams have been put into active prac- 
tice only within the past ten years. 
This move stems largely from the rec- 
ognition by a few far-sighted com- 
panies during World War II that there 
would be an acute shortage of execu- 








tive talent when peace came and that 
something concrete had better be done 
about the situation. 

One of the first companies to take 
action in this field was Jersey Standard. 
It initiated, in 1944, an executive de- 
velopment program which has spread 
to most of its affiliates in many parts 
of the world today. We at Jersey hold 
no special brief for the Company’s 
program. We don’t consider it superior 
or something to be copied by other 
companies. It is a, plan, however, that 
meets our own particular needs. It is 
one which I think will be useful de- 
scribing to you today in some detail in 
order to keep our discussion of ex- 
ecutive development close to the 
reality of specifics and so give you a 
basis for judgment and understanding 
As I have already indicated, Jersey’s 
plan is growing and changing. But we 
consider that to be a sign of its vitality, 
and proof of its ability to meet our 
changing needs. 

Let me tell you first that the top 
management of the Jersey Company 
shares the feeling I just mentioned 
about the responsibility it has to the 
stockholders to assure the continuity 
of executive talent. We believe that it 
is one of our prime jobs to bring to- 
gether and develop a group of individ- 
uals out of which will emerge a better 
future management. This is a con- 
tinuing obligation. It extends from our 
Board of Directors through department 
heads and the management of affiliated 
companies. 

It is important to make very plain, 
however, that although these various 
levels of management all feel responsi- 
ble for keeping a system of executive 
development functioning, they do not 
regard the system as an end in itself. 
Systems alone do not make good ex- 
ecutives. What they do is give men a 
chance to exercise their own capabili- 
ties. As has always been true, whether 
or not a man will become a good ex- 
ecutive is finally up to the individual 
himself. 

When the decision was first made to 
set up a development program for 
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42,730 Cooper-Bessemer Horsepower 
Blankets Scurry County 





Another Example 


of 
Lfficient Power 


at Lower Cost 


There are 13,200 Cooper-Bessemer compressor horsepower in this 
natural gasoline plant. Ten GMV-8-STF and two GMV-10-TF com- 
pressor units as well as six JS-5-G generating units each rated 375 
hp at 400 rpm are in operation at the Diamond ‘‘M"’ Sharon Ridge 
Gasoline Plant operated by the Lion Oil Company. 


COMPRESSORS-GAS ENGINES-DIESELS 


New York Washington, D. C. Bradford, Pa. 








San Francisco, Cal. Houston, Dallas, Greggton, Pampa and Odessa, Texas Seattle, Wash. 








The Snyder Gasoline Plant operated by Sunray Oil Corporation. The Ful 

in this, the largest Cooper-Bessemer powered plant in Scurry tains five 880 hp GMV-8-TF units and three 110 hp GMV-10-TF 
County, operating conditions are handled by twelve 1350 horse- units. In addition, three Cooper-Bessemer JS-8-GTF gas engines 
power compressors. Also in operation are four JS-8-GTF engines drive generators which provide electrical power. 

rated 715 hp at 450 rpm. 





s In the rich Scurry County oil and 
gas field, more and more Cooper- 
Bessemer horsepower has been added 
through the years, comprising an en- 
viable record of top quality perform- 
ance at low operating expense. 


Engine driven compressor units for 
gas gathering, gas transmission, and 
various types of gas engines for driv- 
ing auxiliaries and electric genera- 
tors are only a few of the many jobs 





being capably handled by Cooper- Four Cooper-Besemer GMV-6-TF gas engines in El Paso Natural 
Bessemers in this Texas area Gas Company's Snyder, Texas, gas booster station. Each unit 

; is equipped to provide proper unloading to permit flexibility in 
Such well-known organizations as El meeting changing pressure conditions. 
Paso Natural Gas Company, Lion Oil 
Company, Lone Star Gas Company, 
Sunray Oil Company and The Texas 
Company have installed Cooper-Bes- 
semer units to meet their power re- 


quirements in Scurry County. 








If you have compressor or generat- Pe i 

ing problems, consult your nearest oe at ee acne 
Cooper-Bessemer office. For compact- ‘ [OGM 
ness, efficiency, long service life, 

minimum supervision, and low in- 

Stallation and maintenance costs, you 

can't top Cooper-Bessemer. 


A compact 10-cylinder Cooper-Bessemer compressor operating 
at the Lone Star Gas Company's Scurry County plant. As in al! 
Scurry County installations pictured here, efficient service with 
low maintenance is assured when you install Cooper-Bessemer. 


Cooper-Bessemer — 


\ COR OD, un’ Sp, On, Semen: © 0 Om -O. OO Ce 20 R'S 2am OF & u> Gap 2 8. 2. oe 
Tulsa Shreveport St. Louis Los Angeles Chicago 





: es ea 











... wherever you have stuffing boxes to be 
repacked, specify Durametallic “Engineered 


For The Job” products for longer packing life 
and satisfactory sealing service. 


Write today for our packing File No. DMPE 


DURAMETALLIC CORP. 
KALAMAZOO, MICHIGAN 





~ 
NICHOLSON W. O. TRAPS 


Cannot Leak Live Steam 
4 


Even though re-evaporation com- 
pletely dries up its body, a Nicholson 


oline from scrubber head of booster 
and gas lift compressors; gasoline, 














weight-operated trap will not leak 
live steam. Widely used for steam 
purifiers, super-heated steam lines, 
headers, separators, heaters, etc. 


DRAIN WATER, GASOLINE, OIL 
Nicholson W. O. traps also have 


many applications in natural gas in- 
dustry: drain gas- 


CAT’G 953 


MODEL C 









oil or moisture from gas well sepa- 
rators, accumulators, after-absorb- 
ers, etc.; package natural gasoline 
plants; gas lines. 

4 TYPES—press. to 200, 500, 650, 
1500 Ibs:; for every large capacity, 
heavy-duty use. 


MODEL WO 


217 Oregon St., Wilkes-Barre, Pa. 











TRAPS: VALVES : FLOATS 
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NICHOLSON Jy 





executives, the Jersey Standard archi- 
tects didn’t find much past experience 
to guide them. They had to figure Many 
things out for themselves. What they 
learned was pretty basic, however, and 
is just as true today as it was ten years 
ago. 

It seemed at that time, for example, 
that one test of the program’s usefyl- 
ness would be its simplicity. In Jersey's 
case specifically, where it was supposed 
that eventually the program would be 
operating under many different condi- 
tions in various parts of the world. 
simplicity was essential if the plan was 
to function at all. But simplicity was 
also important in a more general sense. 
Training and development programs of 
any sort share the inherent weakness 
of many large-scale business activities 
— they become so complex and bog- 
ged down in detail that they can neither 
be understood by those operating them 
nor helpful to those participating in 
them. Both evils are to be avoided. 

What Jersey came up with was a 
plan that had a few fundamental ele- 
ments which can be applied under 
varying circumstances and still give 
the same kind of beneficial results. ] 
would like to describe those funda- 
mentals to you briefly. 


First 

Know what the management struc- 
ture of your company must be. 

This means plotting out on paper an 
organizational course not only for 
present needs but one that will also 
ideally meet conditions in the future. 
You might say that this course contains 
two parts; the first being a manual or 
guide which describes in general the 
principles and objectives of a com- 
pany, and in detail, what each position 
in the organization involves. This 
guide, for examples, outlines the duties 
and responsibilities of executives who 
will fill the jobs, the bounds of the au- 
thority to be exercised, and the rela- 
tionships each executive must satis- 
factorily maintain with other individ- 
uals or with groups within the com- 
pany. The other document personalizes 
this guide. It is the organizational chart 
of a company, job by job. Upon it the 
names of candidates for specific posi- 
tions will be entered and reviewed from 
time to time. 

This double-barreled course is really 
the expression of management’s hopes 
of what its present organization can 
grow to become—more efficient, 
more responsive to the pressures upon 
the company, giving more room for 
individuals to be happy and produc- 
tive men and women. The course will 
do this successfully only if both the 
organizational manual and chart re- 
main flexible instruments. Changing 
conditions will mean different execu- 
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tive duties and it is important that this 
need for change be recognized. But 
still, the first great forward step is for 
the present management of a company 
to know exactly what positions are 
needed for the organization’s best wel- 
fare and also what each positon 
involves. 


Second 

Select candidates who have the quali- 

fications required by the jobs. 
- This, as you will quickly realize, 
is the heart and soul of any manage- 
ment development program. Selection 
provides a working list of specific peo- 
ple who show the best prospects for 
carrying On a company’s management. 
Listed on the organizational chart will 
be the “replacement table” of those 
persons who seem to have the essential 
qualities of experience, integrity, 
growth potential, cooperativeness, and 
technical competence, along with the 
willingness and ability to accept re- 
sponsibility and make decisions. 

Any worthwhile selection program 
will not put excessive emphasis upon 
promotion. Managements are unwise 
to think — and candidates often dis- 
illusioned in believing — that selection 
means automatic elevation to a higher 
place in the managerial system. ‘The 
main emphasis rightfully belongs on 
development, not promotion. Very 
often men who are given special oppor- 
tunities for development may keep the 
same jobs throughout the rest of their 
careers. But still the experience has 
made them far more capable and given 
them a much greater sense of real 
achievement than they would other- 
wise have had. 


Third 

Establish a simple method of ap- 
praising the candidates selected. 

The specific methods of appraisal 
will naturally vary from company to 
company. But any workable method 
of appraising managerial talent will 
probably result in determining what a 
man has in the way of qualifications, 
what is his potential for growth, besides 
what he will need in the way of addi- 
tional training or background to equip 
him for a specific position. Periodic 
appraisals usually reveal whether selec- 
tions on the so-called replacement table 
have been accurately made. They do 
so by showing whether a man is pro- 
motable, adequate or unsatisfactory. 
Based on these findings, the replace- 
ment tables can then be revised. 

Good appraising of executives not 
only helps management, it is of great 
value to the individuals concerned. 
Sometimes it reveals an unrealized 
weakness — the lack of a foreign lan- 
guage, unfamiliarity with basic tech- 
nical background, or something sim- 
ilar which can be corrected. What it 
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Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





4040H 
Close Coupled Centrifugal Pump 








Double Pedestal Bearing Centrifugal 
ump 





/NDIANAPOLIS /ND. 
327 W TENTH S7. 





Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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THE “Blind Pass,’’one of the largest drill- 
ing barges in the world, is serviced by 
Nugent Lubricating Oil Filters. Owned by 
Richardson & Bass, the rig is powered by 
five Superior PITDSG-8 super-charged dual 
fuel, Diesel drilling engines delivering a 
total of 3350 H.P. To protect this power 
supply, each of the engines is equipped with 
a Nugent Filter to remove even the smallest 
dirt and carbon particles from the lubri- 
cating oil, 


By actual test, Nugent Filters remove 
99.8% of harmful impurities that get into 
lubricating oil. Particles as small as a few 
microns are removed before they get inside 
the engine where they would accelerate 
wear and shorten engine life. This is the 
kind of filtering that really pays for itself 
in oil saved, prolonged engine life and 
dependability. 


Nugent oil filters have 20% more filtering 
area than filters of equal size. Simple piping 
makes them easy to install. Recharges are 
inexpensive and easy to replace. Nugent fuel 
and lubricating oil filters are available in 
a complete range of sizes and types to meet 
every need. Write for full details. 


41¢ WN. Hermitage Ave. 
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Above: A Nugent Lubrication 
Oil Filter of the type used on 
the drilling barge, “Blind Pass.” 


& Co., Inc. 


CHICAGO 22, ILLINOIS 
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usually discloses, however, is how un- 
balanced in their backgrounds today’s 
businessmen tend to become. Because 
of their nature of previous work ex- 
perience, men are found to be greatly 
overweighted by certain aspects of a 
business, and only sketchily acquainted 
with the rest. 


Fourth 

Provide the training necessary to 
complete the candidates experience. 

One notion of training is to make 
a man the understudy of someone and 
let him learn how to handle a job by 
looking on. This has the obvious dis- 
advantage of passing along acquired 
faults, although there are times when 
there is no substitute for imitation. But 
there is a type of learning-by-doing 
which is far more comprehensive. And 
it has the added advantage of giving 
the trainee a chance to think and act 
for himself, as well as exposing him 
to new and stimulating experiences. 

Most of this training can be acquired 
right in the company. Jersey, for ex- 
ample, has special courses designed to 
give executive talent a grounding in the 
basic techniques of management as 
well as in many specialized subjects. 
Along with these courses, we maintain 
a very extensive job rotation program. 
This gives promising candidates an 
acquantance with many sides of mod- 
ern business. Employees may work for 
periods with different affiliates, or 
sometimes in different departments of 
the parent company, so as to give them 
the kind of background they will need 
for greater responsibility. We go so 
far as to earmark certain positions as 
training slots and: make sure that they 
are filled at proper intervals with new 
faces. Opportunities provided by va- 
cations or leaves of absence are quickly 
seized upon. Many production men, 
for example, who have spent a few 
weeks filling in for a vacation absentee 
in employment relations or in market- 
ing jobs have come out with a new 
respect for the other man’s work and 
greater personal stature for the ex- 
perience. 

Off-the-job training is important, 
too, in Jersey’s executive development 
program. Very often men can learn 
more in a shorter time from special- 
ists outside than they would shut up 
within a company. 

More than 400 members of the 
Jersey family, for example, have gone 
to advanced management training 
courses in places like the Harvard 
Business School, the University of 
Pittsburgh, the University of Western 
Ontario, Houston University and other 
institutions. Actually 27 colleges and 
universities in the United States now 
offer these training courses as do insti- 
tutions in Europe, notable in England 
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where executives from Jersey affiliates 
have also studied. 

The experience has been directly 
helpful in the work of the people in- 
volved, of course. But perhaps it has 
given them a bonus in the form of a 
_ greater’ appreciation of things not di- 
réctly connected with their day-to-day 
affairs. And — by letting them move 
off and get a new look at their job and 
their company — it has given them the 
opportunity better to understand the 
purpose of their work. 

Fundamentals like the four I’ve just 
outlined are useful only if they are 
put into practice. And they must be 
put into practice right at the top level 


TO FIT THE 
MACHINE “ 


HEAVY-DUTY 


pitching, and doing a good job. 


The picture shows a Wisconsin Model VF4D oper- 
ating the pumps and agitators on a pipe line tar pot. 
And this job, like many other power applications in 
the oil field, calls for Dependable Power. 

Because of Wisconsin heavy-duty engineered de- 
sign and construction, these rugged engines keep 
slugging away as long as there is work to be done. 
They have the built-in lugging power that enables 
them to hang on when sudden shock loads slow 
down the engine speed, and pick up again without 


loss of efficiency. 


For oil field service, 2-cylinder and 4-cylinder 
engines are equipped with Stellite Exhaust Valves 
and Inserts, whether specified or not — and all 
4-cylinder engines are supplied with a specially 


designed oil filter element. 


But WISCONSIN 
Ain-@oolec ENGINES 
Deliver er Dependabilit y 


Down in the Midkiff field, Upton County, Texas, 
where the El Paso Natural Gas Company is engaged 
in one of the largest expansion programs in pipe line 
history, Wisconsin Air-Cooled Engines are in there 


of a company to be really effective. A 
group of Jersey’s Board of Directors, 
for example, is known as the Compen- 
sation and Executive Development 
Committee (called the “COED Com- 
mittee” for short but unfortunately not 
in the sense the word is used on the 
college campus). This committee meets 
regularly once a year with the top ex- 
ecutive of affiliated companies and the 
heads of Jersey departments. At that 
time “replacement tables” are gone 


over carefully, possible job rotation 
assignments discussed and the chance 
given for all to be sure that the new 
executive crop is flourishing as it 
should. 






4-cycle single cylinder 
models, 3 to 9 hp. 





2-cylinder models 
7 to 15 hp. 





V-type 4-cylinder 
15 to 36 hp. 


You can’t do better than to specify Wisconsin Engine Power for your equipment. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





WRITE TO HARLEY SALES CO. 
619 SOUTH MAIN STREET ¢ TULSA, OKLAHOMA 
3420 McKINNEY AVENUE ® HOUSTON, TEXAS 

$05 SOUTH MAIN STREET © WICHITA, KANSAS 


OlL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 
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It is gratifying to me to see how 
much time is now spent in this work. 
in contrast to the kind of attention jt 
got when I first joined the oil business, 
And the work, so far as Jersey is con- 
cerned, goes on at almost every level 
of management. Companies affiliated 
with ours are constantly conducting 
the same sort of review as I’ve just 
described. Board committees, division 
committees, district committees —al] 
are engaged in helping the executive 
potential to develop in their particular 
areas. 

This work has gone so far that one 
affiliate, Creole Petroleum Corpora- 
tion in Venezuela, has set up a com- 
panion “Personnel Development” pro- 
gram. Under it, the development of 
employees down to potential first line 
supervisors has been put upon a uni- 
form, workable basis. Satisfying re- 
sults are already being achieved par- 
ticularly among Venezuelan employees. 

The sort of review I mention, in 
either the “COED” Committee or an 
affiliate’s district executive develop- 
ment committee, is not cut-and-dried. 
The merits and prospects of men are 
frankly discussed. A lot of attention is 
paid to ways in which the most satis- 
factory development—from the 
standpoint of both the man.and the 
company — can be achieved. And it is 
here that I’d like to mention an ac- 
companying program without which 
any method of executive development 
would be built on a very unrealistic 
foundation. 

Just as important as giving a man 
a chance to develop himself, is the 
joint obligation not to let that develop- 
ment extend beyond the limits of phys- 
ical and emotional capacities. A good 
manager, like a good machine, de- 
pends on physical well being for top 
efficiency. His efficiency also depends 
on doing his work for which he is tem- 
permentally suited. Many men, for 
example, who are presently doing good 
work in fairly responsible positions 
would be better off staying where they 
are. They may seem to have all the 
qualities needed for future growth. 
They may be intelligent, likeable, ca- 
pable. But advancing them to positions 
of greater responsibility can sometimes 
have disastrous effects upon the indiv- 
idual concerned. The new jobs may 
result in anxieties which men cannot 
handle. The net effect is to make a man 
who was happy and productive in one 
spot nervous and faltering in his per- 
formance at another job. 

Determining whether or not a man 
is fit in the physical and emotional 
sense is often a delicate decision. And 
it is one as much up to the individual 
as it is to the company. Industrial pro- 
grams should make it possible for all 
executive candidates to develop con- 
fidential relationships between them- 
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selves and company medical depart- 
ments. Thus, by building up a medical 
history, each man knows what his lim- 
its are. Then when a transfer or new 
responsibilities are in the offing, the 
candidate can consult with the physi- 
cian for an honest appraisal of whether 
the change is a good one or just a short 
cut to a nervous breakdown or a heart 
attack. 

Such background information also 
makes it possible for company physi- 
cians to give very valuable advice io 
company management, not only where 
individual medical dangers are con- 
cerned, but in the broader field of re- 
ducing the elements that make for 
tension and the other ills associated 
with executive responsibility. In Jersey, 
for example, out, of a group of 340 
executives examined, it was found that 
235 of them had medical problems. 
Many of these could not be corrected. 
In addition to indicating dangers in 
the specific cases, this knowledge we 
hope will be useful in examining ihe 
whole problem of wear and tear on 
Jersey executives. It will also help us 
take preventive steps to eliminate much 
of the effects of stress in the future. 

In this connection I was personally 
much interested in the results of a 
similar survey made by one of the 
nation’s principal chemical companies. 
It showed that a much smaller pro- 
portion of executives who worked there 
were affected by stress diseases. One 
reason may be that this company, which 
has a program of compulsory medi- 
cal examination, will not promote a 
candidate unless he has been cleared 
by the medical department. 


The Jersey program of executive de- 
velopment has been in operation long 
enough now for us to have learned a 
good deal from it. Some of the first 
findings to turn up were weaknesses. 
One of the big flaws, we found, was 
that men were in some cases being 
rotated too fast from job to job. Lead- 
ing candidates for top jobs were being 
pushed toward them at a rate that was 
leaving them with no real sense of ac- 
complishment in any one post along the 
way. The term “suitcase supervision” 
which sprang up at the time indicates 
the hurry in which the candidates 
found themselves involved. Most of 
this speedup took place directly after 
the war when there was great practical 
urgency to fill the managerial pipeline. 
With that sifuation behind us, and a 
realization that you can’t push maturity 
upon people, we have accordingly re- 
duced the tempo. 

Another beginning fault, we found, 
was the over-emphasis put upon pro- 
motion. I’ve mentioned this earlier, but 
it is well worth repeating. It is decep- 
tively easy for executives as well as the 
Candidates for executive posts to think 





of an executive development program 
chiefly as a conveyor belt to bigger 
jobs. Executive development, if it is to 
do a company or individuals its fullest 
good, is much more comprehensive. It 
enhances the capabilities of all men 
exposed to it whether they move up 
or not. 

We have not been discouraged by 
the fact that sometimes it may seem 
that too many men are undergoing de- 
velopment. You can never have enough 
good men in a company and usually 
normal attrition in the form of health 
hazards tends to balance the scale. 
Another balancing factor is the flow 
of trained men to other companies. 
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That is not really Jersey’s loss, we 
figure, for we operate on the theory 
that no individual is indispensable. We 
are, of course, sorry but we prefer io 
look upon the experience as a gain fo! 
the whole industry if a man whose po- 
tential we have been of some help in 
developing decides to go to work for 
a competing organization. 

The rewards of Jersey's program 
have far outweighed the mistakes. We 
have discovered that the very act of 
agreeing upon and writing down the 
principles of management has given 
them a kind of effective life they neve: 
hed before. Now they are universall\ 
understood throughout our organiza 





(Above) High Pressure 
Gate Valve with 
Ledeen Valve Actuator. 


(Left) Ledeen Tandem 


Type Valve Actuator 
on Standard Plug Valve. 





Ledeen VALVE ACTUATORS 


These actuators are for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pneu 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 


Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi 
ple central control ,and require a minimum of mainte 
nance. WRITE FOR BULLETIN 3000. 






1608 SAN PEDRO 
ANGELES 15, CALIFORNIA 
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from this NEW 
Oakite Booklet 
may save you 

many a 
cleaning 
dollar 


Here, in 48 fact-filled pages, you'll find 
helpful information on job-tested cleaning 
methods covering a wide range of mainte- 
nance, overhaul and repair work in all divi- 
sions of the petroleum industry. Just one 
idea may save you many a cleaning dollar 
on such jobs as: 


¢ Descaling heat exchangers 
* Cleaning filter screens 

¢ Washing fuel oil trucks 

¢ Salvage cleaning 


° Steam-detergent cleaning 


Paint stripping drums, barrels, 
storage tanks 


Cleaning tank car interiors 


Cleaning stabilizing, fractionating, 
absorption towers 


Illustrated booklet yours FREE for the 
asking. Send for your copy TODAY. Oakite 
Products, Inc., 44C Rector Street, New 
York 6, New York. 


_qanits INDUSTRIAL Cleay 


OAKITE 
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Handiest Location 
in PITTSBURGH 


Howl fittshurgher__ 


PITTSBURGH, 


Diamond Street below — 





2v Right in the heart 
of the Golden Triangle 


Make the Pittsburgher your stopping place on 
every trip. Business or pleasure, it’s your best 
address in town... easily reached from major 
highways. 400 outside rooms, radio and TV at 
no extra charge, bath and circulating ice water. 
Air conditioned dining rooms, function rooms, 


and sleeping rooms. a ffiott [fotel 


Garage service. 
JOSEPH F. DUDDY, CN 


WRK < 970 
SG B6BLKKEKKW GW 














FOR HYDRAULIC SERVICE 
AND OTHER HIGH PRESSURE 


SERIES APPLICATIONS... 


PRESSURES TO 1000 P.S.I. 
5 to 75 G.P.M. SIZES 


Best suited for hydraulic mechanisms and other 
applications where high pressure is required. 
Spur gears operate in axial hydraulic balance 

. roller bearings and bronze wear plates re- 
dave friction under heavy loads. Splined drive 
shaft absorbs thrust loads. Models available 
with mechanical seal or packed box. 


Send for Catalog 


GEO. D. ROPER CORP, 
727 Blackhawk P~-& Ave. 
Rockford, Illinois 
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tion. They are available for all to read 
and, by reading, to understand what 
the philosophic foundation of our busi- 
ness is considered to be. They are avail- 
able also for new executives in the 
future to judge, modify, and to im- 
prove upon in the light of changing 
times and ways. 

In opening its own channels of com- 
munication from one management 
level to another the executive develop- 
ment program has also made those 
channels available for communications 
of many other sorts. Executives in all 
of Jersey’s affiliates have been brought 
closer together. The program has 
given us a chance to understand one 
another’s problems and to cooperate 
more readily in solving problems. 

We have found, too, that it is im- 
portant to try and determine what in- 
tangible qualities make an executive 
and how they do so. Our investigation 
in this field has just begun and will 
only be really valuable when it is made 
available to other companies and in- 
dustries and coordinated with what 
they have found. We are all for such 
an exchange of information, feeling 
that it will bring about better execu- 
tives for Jersey and our whole indus- 
trial system. 

Jersey and its affiliates which have 
executive development programs in op- 
eration can be reasonably sure of one 
point. In the phrase of one of my col- 
leagues, they are “not missing anyone 
now.” The systematic inventory pro- 
vided by the program gives all poten- 
tial executives a chance to be fairly 
and frequently reviewed, to develop 
themselves to the limits of their capa- 
bilities and desires, and so be of greater 
service to themselves and to Jersey. 

It is in this last field that we believe 
the true importance of any executive 
development program lies. On an ever 
increasing scale, management today 
has a responsibility that it has rarely 
faced before. It must use, and develop 
to the utmost, large-scale facilities and 
techniques. At the same time it must 
maintain the importance of individual 
employees within the business system. 
Methods of helping men and women 
develop their powers are in themselves 
a demonstration of management’s ap- 
proach to these duties. 

But, almost beyond its present im- 
portance, is the future significance of 
such programs. It seems to me that the 
people who are now rising to positions 
of executive responsibility in business 
cannot help but be better equipped for 
their jobs because of the organized op- 
portunity they have had to develop 
themselves. And as their number grows, 
the character and ability of industrial 
management will continue to improve. 

As this comes to pass, the stronger 
we all shall be. k* * 
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6 sizes: 
Y%” to 6”— 
4-wheel cutters 
to 4” 


You cut more pipe with les 


Once you’ve put a RiGalD Cutter on a pipe and seen how easily 
and cleanly it rolls through the metal, you won’t want any other 
kind. Smartly balanced for easy action. Tracks perfectly—and 
special malleable housing, guaranteed warp-proof, keeps it that 
way. High alloy thin-blade or heavy-duty cutter wheels, prac- 
tically no burr. For fast cutting with least effort, ask your Supply 
House for a RIFAID. 





THE RIDGE TOOL COMPANY ° ELYRIA, OHIO, U.S.A. 

















Oklahoma plant uses new kind of aluminum jacketing for weather- 
proofing insulated towers, vessels and lines—eliminates costly 
maintenance and replacement of old-fashioned coverings. 


30) 15 


ordinary 


weatherproof- 
ing are unsightly. 








Old insulated lines with Aluminum jacketed lines 


are modern, clean—even 
after severe weathering, 


New Aluminum Jacketing Protects 
Insulated Lines...Cuts Costs 28% 


How 986 of America’s Leading Companies Save Money By 
Weather-proofing Insulated Lines This New Way: 








Two men can install jacketing — 
easily. No special shop work needed. 







Pliers pull aluminum strapping tight 
—no special tools needed for job. 


Another way to attach jacketing is 
to use sheet metal screws. 
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Up-to-date appearance, low cost, and 
long life go hand in hand in a new 
aluminum jacketing for insulated lines. 
Developed by Childers Manufacturing 
Co., Houston, Texas, it is the first per- 
manent weather-proofing that offers 
both low initial cost and low applica- 
tion cost. 


Childers Jacketing, made of tough 3S 
aluminum alloy for maximum corrosion 
resistance, lasts years without painting 
or other maintenance. It costs less than 
even the cheapest kind of weather- 
proofing, when the cost of one paint job 
is considered. Savings run up to 28%. 


Cost-minded engineers are also im- 
pressed with the gleaming beauty of 
Childers Jacketing that means “good 
plant housekeeping.” 


Available with moisture barrier at- 
tached, for use over 85% magnesia 
insulation. 


3 years of tests and major installations 
in 986 of America’s leading processing 
plants, refineries, and power plants 
have proven the advantages of Childers 
Aluminum Jacketing over other -types. 


Try this low-cost protection in your 
plant. Write today for engineering data 


and information about how you can 
order a 400 sq. ft. roll to test on one of 
your insulated lines. No obligation. 


Address Childers Manufacturing Co. 
Dept. PE-7, 3620 W. 11th St., Houston, Texas. 


Engineering representatives in all prin- 
cipal cities to work with you on your 
problems. 





Each roll of Childers jacketing comes 
factory packaged, light enough for one 
man to carry. Just take jacketing from 
box—cut to length with strong pocket 
knife and install. No expensive tools, 


no forming required. (Advertisement) 
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Vehicular Safety From an Enforcement 


THE assignment given me by your 
Committee offers a great opportunity 
to bring you words from an enforce- 
ment section primarily engaged and 
responsible for highway safety in one 
of the United States. I come from New 
Hampshire, one of the New England 
group, and during my 32 years in the 
Motor Vehicle Departments and cover- 
ing every phase of Motor Vehicle 
problems, I can assure you we are 
beginning to benefit from the trend of 
associations and organizations like 
yours, which is collectively joined with 
law enforcement to combat the high- 
way killer and improve conditions 
upon our highways. 


White House Conference 

The responsibility of public officials 
to deal aggressively with the problem 
of traffic accidents has been clearly 
spelled out by the White House 
Conference. 

The President of the United States. 
as our chief public official, has recog- 
nized this responsibility and has asked 
all other public officials to fully recog- 
nize and accept their obligations to deal 
forcibly with this problem at state, 
county, and municipal levels of 
government. 

As public officials sincerely interested 
in curbing traffic accidents, and with a 
realization that public support must 
be earned to be deserved, it was 
recommended: 

1. That the Governor of each state 
accept his responsibility and signify to 
the people of the state and to all pub- 
lic officials within the state his willing- 
ness to meet and work with them in im- 
plementing the action program which 
has been developed over the last 30 
years, and thereby curtail fatalities and 
injuries on the streets and highways. 

2. That the chief executive of each 
County and each Municipality take 
active and aggressive leadership to 
Place into affect, as quickly as prac- 
ticable, all phases of the action pro- 


*Presented before American Gas Association, 
Operating Section, Distribution, Motor Vehicles 
and Corrosion Conference, Mount Royal Hotel, 
Montreal, Quebec, Canada, April 20-23, 1954. 

*Commissioner of Motor Vehicles, State- of 
New Hampshire, Concord. 
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gram and to encourage its full and 
effective application at all levels of 
government. 

3. That the President of the United 
States call annually upon the Govern- 
ors for a progress report of traffic 
accident-prevention activities in their 
respective states. 

What do the experts advise us to do? 
On most national problems there are 
wide differences of opinion and bitter 
debates, but on the subject of accident 
prevention, the experts are in prac- 
tically unanimous agreement. Almost 
to a man they say that the individual 
is the key to highway safety. 

The opinion has been expressed 
many times, and substantiating evi- 
dence is being piled up daily, that the 
secret of improving our highway acci- 
dent picture lies in the improvement 
of the individual as regards his atti- 
tudes when he becomes a part of the 
traffic stream, whether as a driver or 
as a pedestrian. Whatever can be done 
to further individual self-improvement 
appears to be the only immediate 
remedy to alleviating our sorrowful 
accident record. 

What about specific methods for 
accomplishing this aim? These were de- 
scribed in a resolution adopted by 
members of the American Association 
of Motor Vehicle Administrators. This 
resolution outlined the Association’s 
program “For the Prevention of Traffic 
Casualties” as follows: 

“That high school training courses 
be broadened and extended to in- 
clude both classroom and behind 
the wheel education and training of 
all future drivers.” 

“That accident prone drivers be 
rehabilitated by a stepped up sys- 
tematic training program.” 

“That responsible state officals be 
granted and urged to use full powers 
of suspension and revocation for all 
causes to the end that drivers whose 
records indicate them to be careless, 
reckless and other-wise unsafe, will 
be removed from the highway.” 
Here is a practical program —a 

program that attacks the root causes of 
mayhem on our highways. 
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Vigorously carried out, and sup- 
ported by equally vigorous educational! 
efforts of private groups, it can and 
will save many thousands of lives 
which would otherwise be needlessly 
sacrificed to the demons of speed and 
recklessness. 


Driver Education 

Driver education plays a very im- 
portant part in low highway fatality 
rates. It is my firm conviction, which 
comes from experience, that in, the 
highway safety movement we must 
have the active participation of the 
educators as well as business organiza- 
tions. Therefore, driver education and 
training programs, to be succesful, 
must have the active support of the 
motor vehicle authorities. 

Driver education is not limited to ou: 
school systems. Of utmost importance 
to me is the fact that every transporta- 
tion company could do well to offer its 
drivers a driver training course. 

Driver education is popular in all 
age groups and for all kinds of trans- 
portation. Safety educators of the 
Motor Vehicle Department, city and 
town Police Department, agree that 
driver improvement is noted for fol- 
lowing the course to such an extent 
many large transportation companies 
have set up a section within their own 
organization which from all reports 
is paying excellent dividends in the 
accident-free over the road hauling. 

In the low fatality state, drivers are 
being informed through the press, 
radio, television and outdoor advertis- 
ing —that highway safety is their 
business and encouraging everyone, 
pedestrain and driver alike, to give his 
full cooperation in support of special! 
programs covering enforcement, edu- 
cation and road hazards. 


Driver Licensing 

Driver licensing is properly a func- 
tion of the Motor Vehicle Department, 
and it plays a major role in highway 
safety. We must have properly trained 
examiners, and we must strengthen our 
examination requirements to see to it 
that improper persons do not receive 
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driver’s licenses. as an “accident maker” and should be 
It is of prime importance that every removed from the highways. 
Motor Vehicle Administrator has the 
right to deny a license to any person or Motor Vehicle Inspection 
to suspend the driving privilege of any I believe in motor vehicle inspection, 
person, whenever he has reason to be- I know it has reduced highway fatali- 
-_ lieve that the operator is an improper ties in New Hampshire. The impor. 
or incompetent person to operate motor tance of motor vehicle inspection has 
VA AY, LU BRICANT vehicles. ow been overlooked in many states, but | 
More and more we are beginning am confident inspection can make a 
to realize that the suspension of a driv- contribution in reducing the fatality 
ing privilege is the penalty most feared rate in any state. 
by the traffic law violator. New Hampshire requires semi- 
I believe the states with lower fa- annual inspection of every registered 
tality rates have law provisions enabl- motor vehicle, and I am pleased to re- 
ing the administrator to take drastic port to you that New Hampshire’s me- 
action. chanical defect accident involvement is 
ractically nil. 
MICRO-GROUND Equipment , Further proof of the value of in- 
Jet-Luse VL-5 is a low friction, One of the major problems in some _ spection may be found in checking the 
valve lubricant with micro- sections of the country is the lack of fatality rates of those states which re- 
ground moly - disulphide. Ends uniformity in rear-end lighting of | quire vehicle inspection versus those 
sticking” valve problems. High trucks and trailers. This has resulted = which do not. 
temperature. No melting point. - “ee : ; 
Saesieliie in tevdre-cesen ook in many rear-end collisions and According to the records, the num- 
vents, water, brine, sulphur, fatalities. ber of man hours lost together with 
acids and alkalies. Batch con- It has been pointed out that truck the cost of equipment failure could re- 
trolled. Fully guaranteed. tail light patterns range from multiple sult in a serious loss in transportation 
Order through your supply store bulb, brilliant “Christmas tree” ar- profits. If you are interested in profits, 
or send for complete details rangements down to single, wheel level, what finer program could you adopt 
low power lights. than traffic safety? Safety is no 
On the average truck, tail lights are accident. 
of low candlepower, while standard 
INC. passenger car lights range from seven Industry Policing: 
to ten candlepower and are visible for One of the important components of 
a mile or more in clear weather. a highway traffic safety program is de- 
Sr Since investigation showed that most veloped through the transportation in- 
of the motorists who crash into trucks dustry, policing its own organization. 
GOING FISHING? .. CALL YOUR FRIEND! after dark had failed to apply their Call the observers what you will. As 
brakes, a New Jersey authority stated, far as I am concerned, the industry in 
“Their depth perception was distorted my state under the leadership of the 
and traced to lack of judgment and to Truck Owner’s Association and the 
confusion created by the varied lights, Teamsters Union is fast gaining con- 
widths, intensities and the number of trol and does not commend any driver 
bulbs in truck tail light patterns.” for his failure to abide by the laws. 
Most motorists can judge accurately Tail-gating, riding the center line, 
5 the distance between another car and coasting on grades together with im- 
* Competent Operators _ themselves because of the uniformity properly secured loads and over-weight 
$igene Cable teas aintl Piee Mg of passenger car tail lights. They are are all frowned upon by these organi- 
eomonent Oe Mains theo i familiar with the standard brilliancy zations and reprimands are given. Re- 
th and position of automobile stop lights. peated reprimands are usually not nec- 
However, if a driver who is accustomed essary. Their joint efforts have kept 
to the intense “Christmas tree” pattern many drivers on the job, who other- 
Acme has ‘i of a cross-country trailer truck sees wise would have lost their driving 
LS the weak, single light of the short haul, privileges if involved with enforce- 
oO local truck, he often over-estimates the ment before the correction could be 
distance between the truck and his made. 
car. Industry policing is a good program, 
e CUTTING OFF TUBING and we solicit acceptance by all trans- 
PULLING STUCK PACKER Vehicle portation groups. 
We must recognize the necessity for 
using proper vehicles always main- Recognition 
OKLAHOMA CITY neh 2 tained efficiently if we are to experience From my office as Commissioner of 
Phone MElrose 7-2426 bid - profitably transportation. Motor Vehicles, we claim an advan- 
WICHITA FALLS pt All enforcement has a sharp ear for tage in making determinations, and 
Phone 3-1910 Pe | the noise makers and what greater rightly so. While checking our statis- 
danger to the motoring public is there tics, we are continually noting the 
than.an excessive smoker. You well progress of our utilities in transporta- 
know, that a pall of smoke escaping tion and accident prevention. We find 
from a diesel cannot be termed smog such leadership worthy of high com- 
or smaze. This type of vehicle is mendation for their excellent ratings 
always labeled by enforcement officers in traffic safety, and the opportunity 
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“SPUDDING IN” 


Even though hole is finally made in South- 
west United States or in neighboring Can- 
ada, initia) planning and financing may 
well have taken place in the heart of 
Manhattan. 

The modern building of the Empire Trust 
Oil and Gas Department at Rockefeller 


Empire Crust Campany 
Or AND GAs DEPARTMENT 
7 West 51st Street at Rockefeller Center 
New York City 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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ON 51ST STREET 


Center houses an oil banking and advisory 
staff exclusively concerned with the financ- 
ing problems of your industry. If you want 
expert advice on financial matters, or need 
funds to carry out worthwhile projects, 
come to the Empire Trust Company. We’re 
here to serve you. 
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to commend these industries cannot be 
overlooked. 

May I ask, have you searched the 
records? I have knowledge of the 
splendid accomplishments made by the 
utilities in my state, and I have every 
reason to believe all utilities through- 
out our great land are enjoying the 
same top record we are experienc- 
ing. 

If we could have the same driver 
control over all other users of our 
highways that the utilities of New 
Hampshire have so ably developed, 
then and only then could you be as- 
sured of a more delightful experience 


in driving through the traffic volume 
of today. 

Why not offer your utility program 
to other users of our highways? 


Enforcement 

Only if we have strict, fair and no- 
fix enforcement of highway laws, rules 
and regulations, can any state antici- 
pate a lower fatality rate. 

Not until the so-called “fixers” are 
made to adjust their thinkng to realize 
there are traffic hazards existing today 
and allow enforcement agencies to 
apply their profession in a respected 
manner, will we have reached the goal 
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sought by many. We do have hopes jn 
New Hampshire, because of the well 
regulated progressive program of traffic 
control made effective by several hun. 
dred uniformed men from all state ang 
local enforcement agencies working 
together as a state-wide unit, that we 
will be able to keep our accident and 
death rates at a lower figure. 

You may be assured enforcement 
will cooperate, if given the opportun. 
ity, but it must be shown that the mis- 
takes made by all drivers were of the 
type that could be classified as unavoid- 
able — a driver who has developed a 
don’t care attitude —or one who 
shows an utter disregard for other 
users of the highway, will receive little 
pity for his action. 

Every effort should be made by your 
group and others to give enforcement 
your fullest cooperation. 


The Challenge 

We are challenged — yes, a tre- 
mendous challenge! You are expected 
through business associates, to offer a 
safe and revenue producing transpor- 
tation system required by your 
industry. 

I also have a tremendous challenge 
in one of the functions of government 
in re-shaping and re-moulding.of efforts 
to broaden its responsibility into the 
field of energetic action in the preven- 
tion of highway traffic accidents. To get 
results will require more than an eight- 
hour day. A real highway safety pro- 
gram requires real work, and there is 
no substitute. 

Never before in New Hampshire’s 
history were we so deeply engaged in 
meeting the problems in the efficient 
management of Motor Vehicle Admin- 
istration; presently the addition of the 
third tax structure determination, in 
addition to the reciprocity provisions 
of law which further complicates these 
problems. 

All states must have revenue for 
an expanded highway building pro- 
gram, but, excessive assessments will 
cause traffic to be diverted from a non- 
cooperative state in such a volume that 
the economy of the communities could 
be threatened. State line barriers are 
not the answer. Let’s have fair, open, 
reciprocity with uniform assessments 
imposed only when essential and 
necessary. 

Presently many decisions must be 
made. Will the motor vehicle be a ma- 
chine of pleasure, comfort and prog- 
ress; or will it be a machine of destruc- 
tion? 

In closing, may I leave these 
thoughts with you— “every person 
taken from us, was one of us. Let us 
work together and save those we have.” 

The views expressed in this paper are those 


of the author and do not necessarily represent 
those of the American Gas Association. 
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Economics plays a role as important as geology 


in the search for new promising productive areas 


NEW HORIZONS 


ALL of us in the oil business are 
gamblers of one sort or another, but 
none so much as you petroleum geolo- 
gists and geophysicists, who tell the 
rest of us where to place our money on 
the wildcat longshorts that may pay off 
in new producing fields. 

The finding and producing of pe- 
troleum reserves is your business, and 
[have no intention of trying to discuss 
any of the technical aspects of that 
business. I do, however, want to pre- 
sent a broad, overall viewpoint which 
may give a sense of relativity to oil 
exploration in the immediate future 
—to a least one part of the new hori- 
zons which lie just ahead of us. 

In the not so distant past, the pros- 
pectors of our business developed 
much of the early production in lo- 
cations which were marked by oil 
seepages. These were pretty obvious 
evidence, even to anyone not familiar 
with oil operations. They were joined 
—and sometimes very successfully 
— by the wildcatters who drilled on 
hunches, or followed the erratic antics 
of a doodlebug. 

Today the obvious sites — easy to 
find and to drill — have long since be- 
come a part of history. And the stakes 
in this gambling game of oil explora- 
tion are too high for drillers who rely 
on luck alone. All of us who now are 
risking our money in the search for 
new oil require expert geologic coun- 
sel. We cannot afford to operate with- 
out the advice of someone who picks 
a location on the basis of informed 
thinking; on the basis of his knowledge 
of the underground formations; on 
theory tempered by experience. 

All this, of course, is not news to 
youn, any more than it is to me. But 
bringing it again to mind at this time 
reminds us of the long way which we 
have come in a few short years. In 
addition, it serves to emphasize the re- 
alities of exploration at a time when we 
in this country need, more than ever, 
to build up our reserves. And let’s re- 


+Presented before joint sessions of: The 
American Association of Petroleum Geologists, 
The Society of Exploration Geophysicists, The 
Society of Economic Paleontologists and Min- 
eralogists, St. Louis, Missouri, April 13, 1954. 


*President, Standard Oil Company of Cali- 
fornia. 


T. S. PETERSEN* 


member that it is taking more skill and 
ingenuity, more effort and persever- 
ance, and much more money, than 
ever before. 

All of the brains in this business of 
finding oil are not working for the big 
oil companies. They never have been. 
You know yourselves of the thousands 
of successful strikes which have been 
made by individuals, and by smaller 
companies. This is well-recognized 
throughout the industry, and has 
brought this comment from Everette 
DeGolyer: 

“The United States oil industry 
has been able to produce almost 
two-thirds of the world’s oil be- 
cause of its success in prospecting 
for new fields. To my mind, the basic 
and fundamental reason for such 
success is multiple individual effort. 

“It is the thousands of American 
wildcatters, thousands of indepen- 
dent, venture-minded managements, 
corporate and individual . . . who 
made possible discovery at the rate 
required.” 

I will certainly buy that recognition 
of individual effort which DeGolyer 
has expressed so well. The larger, inte- 
grated oil companies have had their 
share of discoveries, too. Still, we can- 
not overlook the enterprising individ- 
uals who brought in such notable dis- 
coveries as the West Edmond field in 
Oklahoma, Kettleman Hills in Cali- 
fornia, and fabulous East Texas. 

There have always been success 
stories in the search for oil, such as the 
ones which lie behind the names of 
those fields. There will be others in the 
future, too, as the search goes on. 

The industry always has needed — 
and always will need — both large and 
small operators in almost every phase 
of the oil business. We are all inter- 
dependent, one upon the other. Still, 
we are coming into some areas of ex- 
ploration where faith and ingenuity, 
dogged persistence and _ technical 
knowledge, are not in themselves 
enough. 


The New Horizons 


We are now coming to the new 
horizons, where to these attributes 
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must be added financial backing — 
and dollar reserves — on a scale nevel 
known before. Whether or not these 
are to be productive horizons, eco- 
nomically as well as gelogically, de- 
pends upon many varied circum- 
stances. One of the most important of 
these is the competence of this nation’s 
“rock hounds.” I mean all of you, 
whether you work with a stadia rod, 
seismograph crew, microscope, or only 
with a slide rule. 

In the everyday conduct of your 
work you have come a long way from 
looking for oil seeps, from depending 
upon surface evidence alone. The mod- 
ern methods and scientific instruments 
which your profession has developed 
and utilized have become important 
tools in our never-ending search. How- 
ever, they remain only tools. 

The petroleum geologist must still 
make the final recommendation of 
where — and how —to drill. In the 
end, it is upon his judgment that many 
hundreds of millions of dollars will be 
risked in the era ahead of us. 

There remains a great deal of work 
to be done if we are to continue adding 
to our reserves, and to our production 
capacity. Think of just the Williston 
Basin, of the development and indi- 
vidual discoveries yet to come in that 
vast landscape alone. I am confident 
that many of the discoveries there — 
and in other parts of the country as 
well — will credit the work of in- 
dependent operators and smaller 
companies. 

There is one large domestic area on 
the new horizon, however, which ap- 
pears to require the resources of the 
larger oil companies — organizations 
which can put up a multi-million dol- 
lar ante before the cards are dealt, and 
keep on betting high stakes against 
long odds for an extended period of 
time. 

This new area encompasses the sub- 
merged lands of the continental shelf 
— the potential oil reserves lying in 
the Gulf of Mexico, and off the coast- 
line of California. It is this area that | 
particularly want to talk about today 
not from the viewpoint of technica! 
exploration, but from the angle of a 
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problem in dollar and cents economics. 

We've all heard a great deal of talk 
in the past several years about these 
submerged lands, of the millions of 
barrels of oil lying off the coasts of 
Texas and Louisiana and California. 
Some have made these largely un- 
tapped reserves seem like a bonanza, 
like a rich source of easy production 
just waiting there for anyone who 
could get a lease from one of the 
states, or from the Federal govern- 
ment. 


We Must Be Realistic 


I think it is time that the public, and 
all of us in the oil industry, were made 
aware of the realities of offshore ex- 
ploration and production. I think it 
is high time that the risks and expenses 
involved in such operations were meas- 
ured against the recovery of crude oil 
which must be obtained if the invest- 
ments we make there are to be money 
well spent. 

To begin with, in the offshore areas, 
of course, you can obtain only limited 
surface evidence to point the way. 
There is little history to be read from 
the logging of previous dry holes, few 
outcroppings to help in the locating of 
a sub-surface structure. You are lim- 
ited in your selection of a drilling 
site to the information that can be de- 
veloped by instruments, by the seis- 
mograph and gravity meter. On top of 
all this, you face the probability of 
never knowing exactly where you are 
on a stretch of open water. So, at the 
very start, the risk is increased. 

An operator in the offshore area 
must depend pretty much on interpre- 
tation of geophysical records in his 
search for oil-bearing formations. And 
he is also limited in another direction; 
by the type of oil field he must find to 
stay in business. 

In most of the oil-producing parts of 
this country you can get along pretty 
well if you just keep on finding a good 
10 ft of productive sand in every hole, 
providing you don’t have to drill too 
deep. You can’t afford to look for this 
kind of marginal production, however, 
when you're prospecting over water. 
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You can’t afford to develop fields with 
thin sands, or slow pay-out reserves, no 
matter how large they may be. It costs 
too much to find a field, develop it, 
and keep production flowing. 

With these limitations existing from 
the beginning — and exploratory wells 
costing perhaps a million or more dol- 
lars apiece — you can see the reliance 
placed upon the petroleum geologist, 
upon the geophysicist, and the aware- 
ness that at these prices he can’t afford 
to miss very often. 

Leasing, of course, is another ex- 
pensive item. Where a company might 
take wildcat land on shore at anywhere 
from 10 cents to a couple of dollars 
an acre, it usually doesn’t stand a 
chance of getting an offshore lease at 
anywhere near those prices. 

As you may know, offshore leases 
are obtained on competitive bids cov- 
ering large tracts of land. You can’t 
lease this farmer’s 20 acres, and that 
rancher’s south pasture, when you're 
working out on the water. Your con- 
cern is with far larger tracts, and the 
price you bid just for one lease would 
buy a great many service stations, or 
tank trucks, or typewriters. 


Expensive Texas Leases 

As an example, let’s take a look at 
what happened last December, when 
the Texas School Land Board put 
nearly 500,000 acres of submerged 
lands on the block. This land extended 
from the shoreline to points several 
miles offshore— at varying depths 
beneath the surface of the Gulf — and 
it was offered to bidders in tracts rang- 
ing from 640 acres to about 5700 acres 
each. 

The oil companies which bid suc- 
cessfully for these Texas leases paid 
an average price of $78.50 an acre. 
There were nine bids for individual 
tracts which exceeded $1,000,000 
apiece, and one company paid more 
than $3,000,000 for a 5-year lease on 
5700 acres. The total bonusus paid to 
the State of Texas for 375 of these 


tracts amounted to nearly $32,000,000. . 


In addition to the original price, 
these 5-year leases carry an annual 
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rental of $2 per acre. And, the lease 
period of itself presents another risk, 
because unless an adequate drilling 
program is carried out within the ini- 
tial 5-year period these parcels can 
again be thrown open to public bid. 

This Texas sale gives you an idea 
of what it costs just to sit down in this 
gambling game of looking for oil in the 
offshore areas. And this is only the be- 
ginning of unfamiliar circumstances, 
for most of these leases are in fairly 
deep water, 30 to 50 ft of it. 


Lease Only the Beginning 

Having successfully bid for such a 
lease, and after expensive geophysical 
investigations, let’s consider the steps 
necessary before you can even start 
to test its oil-producing possibilities. 
The governing condition is the fact that 
an operator with such a lease must 
work over water. He obviously can’t 
just pound a marker stake into the 
ground, scrape out a road, and tele- 
phone the location to a contract driller. 

He usually must plan and prepare to 
do the job himself, although there are 
a few contract drillers now equipped 
for offshore work. But no matter who 
does the drilling, an offshore operator 
will have.to start out with his plans 
in one hand and a good-sized check- 
book in the other. 

Before any actual work on the water 
begins the offshore operator must 
establish a base on land from which to 
work. For a single wildcat well it need 
not be too extensive. For prolonged 
operations, however, this can mean 
writing a check for anywhere from 
$200,000 to $2,000,000 to provide for 
general operating headquarters, ware- 
housing for equipment and supplies, 
dock facilities for boats and barges, 
living quarters, and a communications 
center that would do credit to an army 
regiment. 

Remember that the men working 
out on the water can’t be reached by 
telephone, so constant radio contact 
becomes a necessity. They must have 
food and mail, which can’t be dropped 
off by a truck that just happens to be 
going that way. This means a flotilla 
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of personnel and supply boats are a 
necessity, at an outlay of perhaps $1,- 
00,000 for the first wildcat well if you 
buy them, something less if can rent 
the boats you need. And at least one 
company I know of operates an am- 
phibious airplane as auxiliary, emer- 
gency transportation. 

Having purchased all of these things, 
established an operating base on dry 
land, and staffed it with the necessary 
technical personnel, the offshore op- 
erator can begin to think about drill- 
ing his well. For one small drilling 
platform, erected in 60 ft of water, he 
had better be prepared to write a check 
for at least $300,000. But usually he 
can’t ferry his drillers back and forth 
to the platform every 8 hours, so pro- 
vision must be made for living quar- 
ters. There’s no room on a small plat- 
form for all of the drill pipe, casing, 
and mud that he’s going to need. The 
answer to those problems has been 
found in special drilling tenders, which 
can be anchored close to the platform. 

Some companies have bought war- 
surplus LST’s and made made them 
suitable for this kind of work Others 
have converted surplus Navy barges. 
In either case, it has cost anywhere 
from $750,000 to more than $1,000,- 
000 for conversion. If you were to start 
out now your outlay would be con- 
siderably greater, because there are 
no more of these surplus ships avail- 
able. In fact, one drilling tender re- 
cently reported under construction, is 
being built at a cost of $2,700,000. 


High Operating Costs 

When all of this has been bought — 
if there’s still any money left in the 
checking account — the offshore op- 
erator can spud in his wildcat and hope 
for the breaks. He’s going to need 
them, in an operation where depreci- 
ation and maintenance run 25 per cent 
above normal costs; where it is custom 
for drilling crews to work 12-hour 
shifts for 2 weeks straight, much of it 
on Overtime; where operating costs for 
a drilling tender range from $1200 to 
$2500 a day; where, if he’s operating 
in the Gulf, drilling may be curtailed, 
or shut down, from 5 to 10 per cent 
of the time because of weather. 

When you add up all of these aggre- 
gate costs, necessary before comple- 
tion of the first offshore well, it comes 
to quite a sum. To recover this invest- 
ment, plus higher maintenance, pro- 
ducing, and crude transportation costs, 
the oil field that is found had better be 
a pretty good one. 

As an actual example of what it 
lakes in the nature of cash outlay to go 
exploring on the high seas, I can cite 
the experience of The California Com- 
pany, largests producer in the Gulf. 
For preliminary exploration, plus 


leases and equipment, The California 
Company paid out more than $7,000,- 
000 before spudding in its first offshore 
well in July, 1948. It had paid out $9,- 
000,000 before the first oil was 
brought in a month later. 


Look to the Future 

This, I’m sure you'll agree, is a lot 
of money. However, it might have been 
much more, because The California 
Company was lucky. It found two good 
oil fields in its first wildcat ventures 
in the offshore area. You know how 
seldom this happens in rank wildcat 
territory. 

With these exploratory cost figures 
in mind, let’s take a realistic look at 
the future. I think it’s pretty well 
agreed that the offshore reserves prob- 
ably represent this nation’s greatest 
single hope for maintaining produc- 
tion at a rate close to our increasing 
domestic demand. 

It may be that we will never again 
produce all the crude oil we are going 
to need in this country. But the off- 
shore areas, as our last great outpost 
of potential production, should cer- 
tainly be developed as far as it is eco- 
nomically possible to do so. 

At the present time the offshore 
oil fields contribute very little to the 
nation’s crude production total — 
about 12,000 bbl per day in the Gulf 
of Mexico, and about 55,000 bbl per 
day from under-water fields adjacent 
to the California coast. 

The National Petroleum Council’s 
extensive study of the offshore area 
estimates that in the next 5 years or so 
production from the submerged lands 
and reach a daily rate somewhere be- 
tween 170,000 bbl and 200,000 bbl a 
day. It seems probable that over a 
longer length of time even greater pro- 
duction rates can be achieved. 

If this can be done, although I don’t 
believe it will ever close the gap be- 
tween what we produce and what we 
use, these potential offshore reserves 
will be a valuable asset to our Nation’s 
productive resources. This, however, is 
dependent upon a great many factors 
which must remain favorable to such 
oil development. 


Need Engineering Improvements 

Engineers familiar with offshore op- 
erations already have been whittling 
away at operating costs, which so far 
probably have been as great a deterrent 
as any factor affecting exploration over 
the water. One example that comes to 
my mind is a recently developed rig 
which can drill six wells from one 
platform position without being 
moved. 

There are other changes being made 
all the time, in equipment and in op- 
erating procedures, which contribute 
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to more economical operations. Such 
improvements will continue to be made 
by the operating companies as they 
pile up additional experience. There 
will have to be such improvements if 
the offshore reserves are to be eco- 
nomically attractive. 

Just remember that oil produced 
from under the sea brings not greater 
price in the market, has no greater 
value to the refiner, just because it 
costs three times as much to find it, 
produce it, and get it to a shipping 
point. 

Another important factor, and | 
don’t believe this can be over em- 
phasized, is the necessity for unusually 
competent geologic counsel. The geolo- 
gist picking a drillsite on a flat stretch 
of water has only a few geophysical — 
and geological — signposts to guide 
him. And when he has made his de- 
cision he knows it is going to cost 
someone a great deal of money to find 
out if he made the right selection. 

Under these circumstances, the off- 
shore rock hound must be just about as 
good as they come. 

Behind the geologists and the engi- 
neers there must be operators of ade- 
quate financial size to lay out the 
money it takes to get started in the 
offshore areas. They must also be op- 
erators working with a long-range 
view, for offshore development takes 
time, as well as money. 

Standing .as witness to the necessity 
for these characteristics are 2 figures. 
One of these is $260,000,000, the 
amount which ‘it was estimated last 
year the oil industry had invested in 
the Gulf of Mexico. The other figure is 
$50,000,000, the total return to date on 
this investment, which began to build 


‘up back in the 1930's. 


Need for Incentives 


To the sum of these must be added 
factors which probably can best be 
grouped under the singular heading of 
incentives. They comprise the favor- 
able conditions which must exist if the 
offshore areas are to be developed to 
their greatest potential. 

Foremost among these is the matter 
of an adequate price structure for 
crude oil. In other words, a price in- 
centive. It is significant that there was 
no real attempt to develop coastal 
fields while the price of crude oil re- 
mained relatively low. 

I believe that more than coincidence 
marks the fact that 1947 was the year 
in which several major oil companies 
began to go after offshore production 
in earnest, and was the year in which 
the price of 34 deg gravity Gulf Coast 
crude rose from $1.81 to $2.76 a bar- 
rel as price controls were removed. 
This same crude oil today is quoted at 
$3.11 a barrel. It must remain at a 
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stable and favorable level if we are to 
continue development of these po- 
tential producing fields. 

All of the attempts at finding off- 
shore production haven’s been favor- 
able, by any means. There is no reason 
to believe that they will be more so in 
the future. This being the case, it is 
necessary that the industry be granted 
continuance of the exploration incen- 
tive represented by the 27'2 per cent 
depletion tax provision. 

As you are surely aware, there has 
been considerable political agitation in 
Washington during the past few years 
to decrease considerably —or even 
eliminate entirely —this allowance 


which enables us to keep on gambling 
with wildcat exploration programs. If 
this should happen, if the incentive 
were reduced or removed, you can be 
sure that there would be a great incli- 
nation to forget the offshore reserves 
entirely, and to turn further toward 
foreign petroleum sources. 

Because much of the potential pro- 
duction in the Gulf of Mexico lies 
within the borders of Texas and Louisi- 
ana, another incentive will stand or 
fall according to the allowable produc- 
tion rates set by those two states. This 
applies also to Federal lands beyond 
their historic boundaries. 

I spoke a few moments ago of the 
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OUPLING 
FOR OIL COUNTRY USE _ 


LINE PIPE COUPLINGS A.P.1. 
Va” to 12” — Seamless and 
Special Processed — Black or 


PLAIN TUBING COUPLINGS A.P.1. 
1” to 2” — Seamless 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.1. 
4" to 31/2” — Seamless 





CASING COUPLINGS A.P.1. 
4/2” to 133%” — Long or Short 
HYDRAULIC COUPLINGS 
Vg” to 4” — Seamless 
REAMED AND DRIFTED A.1.S.1. 
3%,” to 12” — Seamless or 
Special Processed 
DRIVE PIPE COUPLINGS 
my” to 12” — Seamless or 
Special Processed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 
Baltimore, Md.—Ted Barto, 2301 No. Charles St. 

Chicago, tll.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
Denver, Colo.—Earl H. Jones & Co., 1863 Wazee St. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave. 
Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 
Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 

Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe Ave. 
Minneapolis, Minn.—Lin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 

New York, N. Y.—Henry Stein, 50 Cliff St. 

Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 

St. Louis, Mo.—Mike A. Boyle Co., 5628 Gravois Ave. 

San Francisco, Cal.—Earl H. Jones & Co., 1150 Folsom St. 
Seattle, Wash.—Earl H. Jones & Co., 819 Thomas St. 
Summit, N. J.—lra L. Rothenberg & Assocs., P, O. Box 475 


WHEELING MACHINE | 
PRODUCTS COMPANY 


WHEELING, WEST VIRGINIA 


x 
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Factories at WHEELING, W. VA. 
and WOODLAKE, CALIFORNIA 
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necessity for finding oil fields which 
are relatively prolific producers, jp 
order that the return from the sale of 
their oil might be counted on to pay 
out the large investment required to 
bring them into production. It is just 
as necessary, and for the same reason. 
that State and Federal regulatory 
bodies continue to recognize this eco- 
nomic reality, as the State of Louisi- 
ana has done, and set allowables for 
the offshore fields which are high 
enough. 

The same sort of cooperation must 
be forthcoming from the State and 
Federal governments in their leasing 
agreements on the submerged lands. 
Without it, these leases can effect var- 
ious limitations on oil operators which 
will amount to the same thing as these 
governments pricing themselves right 
out of the oil royalty market. 


California’s Limitations 

Development of California’s sub- 
merged lands will also depend largely 
on the favorable cooperation of state 
and municipal bodies. Under existing 
California law, the State Lands Com- 
mission may only lease submerged 
lands when these areas are being 
drained —or are threatened with 
drainage — from existing fields. In 
addition, oil operators can only drill 
into these submerged lands from on- 
shore sites, filled lands, or existing 
piers. Naturally, this law as it stands 
now severely limits the wildcat areas 
which the State is able to lease. 

A further deterrent on the West 
Coast is the present practice of impos- 
ing a sliding scale of royalty payments, 
ranging from 12.5 to 45 per cent, de- 
pending on the rate at which a well or 
field is produced. 

These provisions of the California 
law must certainly be amended if there 
is to be any extensive wildcat explora- 
tion of the reserves lying off the West 
Coast. 

This has been a fairly long recital 
of conditions which will govern the 
success of our development of the off- 
shore areas. I realize that in some re- 
spects it may serve to dim the rosy 
picture of these areas, as it is painted 
for the public by some. Still, I firmly 
believe that we should set out these 
conditions for all to see, and do our 
best to make the favorable ones come 
about while attempting to overcome 
those which may be unfavorable. 

Unless we can do this, these valuable 
reserves may largely remain unpro- 
duced for many years to come. Given 
favorable conditions, the development 
of these offshore lands will become a 
noteworthy achievement by our in- 
dustry, and one which will benefit the 
American economy for many years in 
the future. al 
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Types of Underground Liquid Storage’ 


THREE major types of underground 
liquid storage have been described in 
the press and in technical reports with- 
in the last few years. These are: (a) 
storage in caverns in permeable rocks, 
(b) storage in caverns in permeable or 
fractured rocks with ground water 
forming the seal, and (c) storage in the 
pore spaces of permeable sedimentary 
rocks. 

Storage in caverns in impermeable 
rocks is the most widely used today. 
During 1952 over 7,000,000 bbl of 
LPG were stored in caverns dissolved 
from strata containing salt or similar 
water soluble minerals. This storage 
capacity is probably much greater at 
the present time. The other types of 
underground liquid storage in the 
United States are negligible in com- 
parison with salt cavern storage, but 
the picture may change. In Sweden 
over 1,000,000 bbl of fuel oil storage 
capacity has been developed in a single 
cavern in fractured rocks with ground 
water forming a seal. A major Ameri- 
can oil company has announced its in- 
tention to install a similar type of stor- 
age in the United States. 

Pore-space liquid storage will prob- 
ably continue to be used, especially for 
LPG. Inherent to this type of storage 
are some decided disadvantages which 
may restrict its large scale use in the 
future. 


Is More Storage Needed? 

Why worry about underground stor- 
age or about any storage? The National 
Petroleum Council Committee, prede- 
cessor to this IOCC committee, found 
that when it began its work in 1951 
there was an immediate demand for at 
least 200,000,000 bbl of storage. 

One large customer, the purchasing 
agency for the Armed Services, claims 
that it alone needs several million bar- 
rels of additional storage to enable it 
to take its supplies currently from re- 
fineries. The oil industry is also short 
of warehouse space. It is readily appar- 
ent that with increasing production 
and consumption of petroleum prod- 
ucts the need for additional storage 
facilities is inherent. 

Steel storage for LPG costs in the 
neighborhood of $20 per barrel, but 
costs of considerably under $1 per bar- 
tel are reported for LPG storage in 


7Presented at the Interstate Oil Compact 
Commission Research and Coordinating Com- 
mittee meeting, 1953. 

*Oil and Gas Consultant, Washington, D. C. 


| DOUGLAS BALL* 


salt caverns. Lower vapor-pressure 
steel tanks cost a little over a dollar per 
barrel of capacity, which does not in- 
clude annual costs such as insurance, 
painting and maintenance. In many 
places, underground facilities will store 
the same products or crude for com- 
parable initial prices with a longer pe- 
riod of amortization. The underground 
storage requires a minimum amount of 
maintenance. Also, insurance rates for 
underground storage are much lower 
than those of above ground storage. 


Other Advantages 

Underground storage has other ad- 
vantages over steel storage. It requires 
little steel or surface area. It is inher- 
ently safe from industrial accidents and 
military attack. It is not directly af- 
fected by changing atmospheric tem- 
peratures. Such visible evidences of its 
presence as are necessary can be cam- 
ouflaged or easily hidden. 


The Basic Problems 

The basic problems in the search for 
underground liquid storage are geolog- 
ical. Suitable rocks for one or more 
types of underground storage can be 
as much an asset to a state or a com- 
munity as can rocks containing valu- 
able minerals. The value of such assets 
is proportional to the demand that 
exists or that can be created for them. 


Demand Areas 

Demands for minerals may take the 
exploration for them anywhere, but 
the demand for storage and the value 
of such storage are local phenomena 
which decrease rapidly with distance 
from centers of consumption and 
source. A million barrels of $1 per bar- 
rel propane storage in Michigan may 
be less attractive to a Chicago LPG 
jobber than a $10 per barrel storage 
one-tenth as large but closer to home. 

Storage demand is greatest at points 
of product and crude usage. Storage 
is a necessary adjunct to the proper 
service of a market, and the marketer’s 
storage requirements are in a direct 
ratio to his sales market. He must sup- 
ply his customers’ needs at their de- 
mand; therefore he must keep some 
stock in his warehouse. Crude sources 
market to refineries; refineries and 
product pipe lines market to jobbers 
and distributors. At every change of 
ownership, storage is needed. 

Demand areas may be different for 
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the liquefied petroleum gases—pro- 
pane and butane. These by-products of 
gasoline plants are largely drugs on a 
poor market in summertime and are 
in short supply during the winter. Ade- 
quate storage near gasoline plants as 
well as near the winter markets can 
ease the burden on LPG manufacturers 
and aid in stabilizing the load on their 
plants. 

The primary factor to be considered 
when evaluating underground storage 
possibilities is the distance between the 
storage and gasoline plants, refineries, 
cities, and other large users of petro- 
leum products. 


The Job at Hand 

Once it has narrowed the scope of 
the project geographically, a state or 
district committee might conduct its 
study to include the following: 

Existing Caverns. Underground 
caverns are of two origins. Both nature 
and man have undermined part of our 
real estate all over the world. 

Solution Caves: The most spectacu- 
lar natural caverns and probably the 
most useful for liquid storage have 
been dissolved from limestones by 
acidic solutions. The solutions must 
have at least one way into a cave and 
at least one exit through which to carry 
dissolved rock. Such openings and 
channels may be difficult to find in a 
cave. If they are not found and sealed, 
leakage of the product may result. 
Some limestones are porous and per- 
meable or thoroughly jointed, thus de- 
creasing their value for underground 
storage. In many areas where limestone 
caves are known, storage in some of 
them may be feasible. In no area where 
both storage demand and limestone 
caves exist should the caves be written 
off without some study. 

Other Caves: Erosion and fracture 
caves are known in many parts of the 
United States. Their distribution is 
more limited than that of solution 
caves, but under favorable conditions 
some of these may be adapted for 
storage. 

Mines and Quarries: A major part 
of what we live in, near, cook with, 
and use for fuel has come out of the 
ground. Raw mineral extraction has 
left numerous holes with storage pos- 
sibilities. Many of them are unusable 
for reasons of location, physical condi- 
tion, or the nature of surrounding 
materials, but there are probably hun- 
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dreds more that can be adapted for 
storage. 

Data on abandoned man-made exca- 
vations are often as difficult to obtain 
as Mother Nature’s records. What 
worked-out lode is worth keeping rec- 
ords on to a mining man? In any event, 
the investigation of and reporting on 
mines and quarries with an eye on 
their suitability for storage might be 
useful and proper part of a district or 
state’s committee’s function. 


Soluble Rocks 

Rock salt is where you find it and 
rock salt is the impermeable rock most 
used for storage. Caverns are easily 
made in rock salt by conventional solu- 
tioning mining. Where the cavern is 
to be used for storage — especially 
where the storage is to be used for high 
vapor pressure products—the operator 
must use great care to control the 
shape of the opening and the condition 
of the roof he leaves. Wells are usually 
completed by setting casing into the 
salt below any appreciable permeabil- 
ity or joints, drilling out of the pipe a 
few feet, running tubing nearly to the 
total depth, and circulating fresh water 
in and brine out. Normally each 612 
bbl of water circulated produces one 
barrel of storage capacity. 

To fill a salt cavern, the operator 
displaces brine out through the tubing 
by introducing the product to be stored 
down the annulus. The operator re- 
covers the stored product by injecting 
water or brine through the tubing and 
displacing the product through the an- 
nulnus. The lower end of the tubing 
is usually below the product-water in- 
terface for both injecting and recover- 
ing the product. 

The more homogeneous and pure 
the salt, the more symmetrical the 
cavern and the less trouble the impuri- 
ties may cause when they fall to the 
bottom. For this reason the Gulf Coast 
domes probably make more easily han- 
dled storage than do their neighboring 
bedded rock salt of the Permian Basin. 
Even in very pure salt though, the 
wall may be near the well bore in one 
spot and hundreds of feet from the op- 
posite side of the well bore. In the 
event that additional caverns are to be 
constructed throughout the area, neigh- 
boring caverns should be located on 
wide spacing since it is difficult to de- 
termine the shape and areal extent of 
the completed cavern. 

Salt cavern storage may be economi- 
cally feasible at depths of a few feet 
or several thousand feet. 


Mined Caverns 

In certain areas competent rocks 
may have such low permeability and 
negligible jointing and fracturing that 
unlined storage caverns may be made 
and used successfully. Mined caverns 
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are probably out of the question eco- 
nomically at depths greater than a few 
hundred feet. At present a mined cav- 
ern in southwestern Texas and one in 
Northern Illinois, both in dense shale, 
are storing LPG. Propane-butane pres- 
sures may be as much as 150 psi at 
normal surface temperatures and a 
commonly used rule of thumb “a 
pound per square inch per foot of 
depth” indicates that LPG storage 
should not be less than 150 ft below 
the surface. 

Mined caverns can be tailor-made 
for the product to be stored, and a 
given size tank farm need not cover 
as large an areal extent as would be 
required for a solution salt storage 
tank farm of the same capacity. Any 
competent rock without appreciable 
permeability or jointing may be im- 
portant for mined cavern storage. In 
addition it must be free of hydrocar- 
bon-soluble minerals if it is to be used 
for gasoline or LPG storage. 

Mining is the major expense in 
mined capacity storage; the expense 
lies in the rock lifting cost. Mining 
costs are decreased where rock can be 
moved through a tunnel instead of up 
a shaft. When evaluating the econom- 
ics of mined cavern storage possibili- 
ties the structural relief of the demand 
area should be considered. 


Sealing Methods 

Various methods of sealing per- 
meable or jointed rocks have been 
suggested: vinyl or thiakol liners, 
sprayed cement, or the use of ground 
water. The Edholm method, using 
ground water is the only one in use on 
a commercial scale. 

The Edholm Method: The Edholm 
container may be defined as an under- 
ground excavation, natural cavern, or 
open quarry, for petroleum storage 
with the permeable parts of the walls 
and/or roof below the water table. It 
relies on the presence and pressure of 
the surrounding ground water to pre- 
vent loss of the stored material. Ed- 
holm containers may be abandoned 
mines or quarries, or may be con- 
structed for the purpose. They work 
by keeping the top of the stored prod- 
uct sufficiently below the water table 
so that the water pressure at any 
greater depth is higher than the prod- 
uct pressure at the same depth. The 
rock may leak, but since the surround- 
ing ground water pressure is greater 
than the pressure of the stored liquid, 
the leaks are water coming in and not 
product going out. Pumping water out 
of the bottom of the container at the 
proper rate keeps the pressure within 
the container below the pressure out- 
side. Two such caverns are in use in 
Sweden. 

Low vapor-pressure liquids can be 
stored in an open or un-roofed Edholm 
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products, such as LPG, the whole cop- 


tainer must be far enough below the 7 
water table to insure that the highest 7 
internal pressure, including the vapor ~ 
pressure of the product, does not ex. | 


ceed the surrounding ground water 
pressure at that depth. 

Edholm-type storage is feasible jp 
unconsolidated sediments such as those 
of the Atlantic and Gulf coastal plains, 
by sinking large caissons with the bot- 
tom open to the ingress of water. This 
makes available for Eldholm-type stor- 
age large areas in which the cost of 
excavating and supporting mined cay- 
erns would be prohibitive. 

Where existing mines or quarries 
can be used for Elholm storage, such 
storage may cost considerably less 
than a dollar a barrel. If the cavern 
must be mined, the costs may go up 
to something like $10 per barrel for 
small storage volumes and very high 
vapor-pressure products such as pro- 
pane. The storage costs may average 
one or $2 per barrel for installations 
in the million-barrel-capacity class, 

Pre-Grouted Caverns: An alterna- 
tive to the Edholm method, where the 
cavern must be dug for the purpose, 
is pre-grouting. The shaft and cavern 
site must be carefully explored. The 
rock must be tested for porosity, per- 
meability, and structural strength. 
Using techniques that are now rather 
widespread in the mining industry, the 
cavern area and the shaft site are 
made a monolithic block by squeeze 
cementing—forcing cement grout at 
high pressure.into any openings in the 
rock. 

Pre-grouting can do more than pro- 
vide the seal that holds the product 
in; it can add structural competence 
to the rock, and it can make mining 
cheaper since the mining can be done 
dry, with no water to pump from the 
shaft or cavern. Such pumping is some- 
times an appreciable percentage of the 
expense of mining. 

Hydratable Shale Storage: Many 
shales having bentonitic clay minerals 
will swell and lose competency when 
treated with fresh water. Further work 
on the subject might indicate that this 
phenomenon provides a means for the 
creation of economical storage under 
certain conditions. 

Permeable Reservoir Storage: Many 
times in the last few years, LPG has 
been pumped into permeable sandstone 
or limestone reservoirs, partly as 4 
lesser evil than wasting it entirely. 
Where the original reservoir fluid was 
fresh or salt water, the LPG has been 
recovered uncontaminated with the ex- 
ception of a higher moisture content. 
Where the original reservoir fluid was 
a hydrocarbon, the LPG has been con- 
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taminated. Recoveries are low for the 
first input-withdrawal cycle, but little 
additional loss should occur after a 
satisfactory storage reservoir has been 
filled to the maximum volume. LPG 
has been successfully stored in per- 
meable sandstone at costs much less 
than the cost of storing it in above- 
ground steel containers, even consid- 
ering the rather low LPG recovery dur- 
ing the first cycle. 


Summary 


The foregoing discussion has dealt 
primarily with the general require- 
ments, advantages and disadvantages 
of the various types of underground 
storage which have proved feasible for 
petroleum products. The convenience 
of underground storage, adaptability 
to existing installations, safety and mili- 
tary security, are incentives for the 
growth and expansion of this relatively 
new phase of the oil industry. A de- 
tailed study of the demand require- 
ments, availability of existing caverns, 
suitability of strata for one or more 
of the storage methods, and the eco- 
nomics of storage will necessarily have 
to be determined for each proposed in- 
stallation. The following table presents 
an outline of the data which should 
be evaluated in detail for each specfic 
underground storage project. 


1. Determine demand areas 
A. Cities 
B. Refineries 
C. Gasoline plants 


2. Find and determine suitability 
of existing caverns 

A. Depth 

B. Rock competency to with- 
stand internal pressures from 
a few pounds to hundreds of 
pounds per square inch. 

C. Tightness: Permeability and 
joint systems 

D. Rock chemistry and contam- 
inants 

E. Water tables 

F. Water chemistry 


3. Classify demand area rocks by 
suitability for the various known 
storage methods, determining: 
A. Depths 
B. Rock competency to with- 

stand pressures 

1. Internally up to a few 
hundred pounds per 
square inch 

2. Externally of the weight 
of the geostatic column 


C. Tightness: Permeability and 
joint systems 

D. Rock chemistry and contam- 
inants 

E. Water tables 

F. Water chemistry xz 
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| POSITIVE OIL SHOW IDENTIFICATION 
| with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure ycu don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 
| No experience needed to operate. Lamp weighs only 

1 Ib. Models available for 110 volt AC or with adapter, 

110 volt DC current. Battery operated model for field 
| use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how fo de- 
tect and analyze petroleum in oil surface 
samples with ultra-violet. 


Esso Fellowships 


Three traffic engineers have received 
$2000 fellowships to the Yale Univer. 
sity Bureau of Highway Traffic under 
a grant from the Esso Safety Founda. 
tion. The three engineers will use the 
grants for study and individual re. 
search in traffic problems at Yale next 
year. Those named to receive the 
grants are: William D. Flye, Hartford, 
Connecticut, a junior highway engi- 
neer with the Connecticut State High- 
way Department; David K. Wither- 
ford, Wilmington, Delaware State 
Highway Department, and Karl Noerr, 
Alexandria, Virginia, an _ inspector 
with the Virginia Department of High- 
ways. The Esso fellowships established 
this year are open to graduate engi- 
neers working toward advanced de- 
grees, and are granted to candidates 
selected by Yale from the 18 states and 
the District of Columbia in which the 
Esso Standard Oil Company operates, 
The Foundation .was established by 
Esso Standard Oil Company in 1932 
to help combat the mounting death and 
accident toll on the nation’s highways. 
All fellowship recipients will be given 
leaves of absence from their present 
positions for the one year’s study at 
Yale. The fellowship will cover tuition, 
a monthly living allowance, and a fund 
tor individual research projects. * * 
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B 


Supervisory Development on Day to Day Basis 


People learn best by their own experience when 


it is accompanied by struggle —and thought 


DuRING the past few years, it has 
been both interesting and helpful to me 
to learn of the work of your training 
committees here in the Mid-Continent 
District and of the active interest in 
training displayed in many of your 
chapters. You are to be congratulated 
on your accomplishments. I think it is 
especially significant that both the 
chairman of the National Committee 
on Vocational Training, L. E. Fitz- 
jarrald, and the chairman of the Na- 
tional Committee on Supervisory De- 


velopment, Frank Willibrand, are 
members of the Mid-Continent 
District. 


Some months ago I was leading a 
conference on the subject of training 
at the Institute of Management at 
Southern Methodist University. The 
conference group was composed of 
men from a number of different in- 
dustries and companies. In the course 
of conversation during a coffee break, 
one of the men said to me: “I would 
like to ask you a question. Your com- 
pany has had a supervisory develop- 
ment program for a few years and my 
company hasn’t. What do you have that 
we haven’t got? It took me by surprise. 

Many of you represent companies 
that have been engaged in supervisory 
training for some period of time. Sup- 
pose someone put that question to you. 
It's not an easy one to answer in a few 
words. I have been turning the question 
over, however, in my mind many times 
since then. It served to impress me with 
one thing. It’s important that we take 
stock of our supervisory development 
program now and then. What are we 
trying to do? How are we doing it? 
Just what do we have? 

If we have a supervisory develop- 
ment program, the chances are that 
we have some objectives. We think we 
know where we’re headed. 

What are some of the most common 
objectives of a supervisory develop- 


7Presented at the Spring meeting of Mid- 
Continent District, American Petroleum Insti- 
tute, Division of Production, Oklahoma City, 
Oklahoma, March 17, 18, and 19, 1954. 

Tene Atlantic Refining Company, Dallas, 
exas, 
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ment program? (1). To improve super- 
visory performance by improving the 
supervisory skills, knowledge and at- 
titudes; or (2). To increase the super- 
visor’s effectiveness on his present 
job — to make people who are super- 
visors better supervisors. 

As any supervisor’s job entails more 
responsibilities than his personal ca- 
pacity to carry them out, he must be a 
leader. He must get things done 
through the efforts of others—through 
his people. 

Thinking in terms of a supervisor 
getting things done through people, 
we might sum up the several objec- 
tives of supervisory development just 
mentioned into one short statement. 
This statement has been approved by 
an API committee to be included in a 
“Guide To Training.” It goes some- 
thing like this: “The objective of super- 
visory development is the assistance of 
any level supervisor in the art of hand- 
ling himself in his dealings with his 
associates.” The term “associate” was 
chosen after careful consideration be- 
cause a supervisor must get things 
done, not only through his subordi- 
nates, but through people on his own 
level and with the approval and co- 
operation of his superiors. I think the 
most significant words in that definition 
are “assistance in the art of handling 
himself.” It implies that those who are 
doing the developing aren’t merely 
going to tell him or present him with a 
neat package all tied up with a blue 
ribbon. It implies some action on the 
part of the supervisor being developed. 
He is being assisted to do his own de- 
veloping. This thinking is in complete 
accordance with the processes by which 
people learn. 

If the whole problem of learning 
could be reduced to a single thought, 
my guess is that it might be something 
like this: “Learning is acquired best 
and sticks best when it is the result of 
struggle and pain.” 

Learning rarely results completely 
from listening to someone talk or just 
seeing what someone does. There isn’t 
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much struggle and pain involved in 
that. 

Let me repeat that statement: 
“Learning is acquired best and sticks 
best when it is the result of struggle 
and pain.” 

Let’s see if we can’t illustrate this 
with a piece of paper. Paper, as you 
know, is an organization of fibers set in 
a certain way to give form. Now, I can 
move a piece of paper a little bit by 
slight pressure, and it will bounce right 
back to its original form. That’s about 
the impression things like ancient his- 
tory and Shakespeare made on us when 
we were talked to about them. It’s 
about like Sunday’s sermon. It is about 
like the impression we make on some- 
one under our supervision when we 
merely tell him how he should carry 
out a certain assignment. 

If I am going to change a piece of 
paper, I must crease it, wrinkle it, 
affect it radically. 

By this violent action I have made 
a change in the form of the paper. It 
will never be quite the same again. 
Now, a parallel exists between this 
paper and the way supervisors, as well 
as all other employees in our com- 
panies, learn to do their jobs. Talking 
only temporarily bends their thinking. 
Like the paper when bent, their minds 
bounce back to where they were — the 
old familiar pattern. A change in 
their thinking and actions comes only 
through their own struggle — their 
conflict. To make it a little less violent, 
their own doing. 

This struggle can take various forms 
It can come through failure to handle 
a situation correctly — the failure can 
cause the supervisor to worry and do 
some hard thinking as to how he can 
get the job done. He explores all of the 
angles of the problem. He marshals 
facts. He tries again and maybe fails 
again. He thinks some more; thinking 
always involves struggle and pain. 
Eventually he succeeds. That success 
puts a crease in him just as the painful 
failures put creases in him. 

The supervisor has really learned 
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how to handle that kind of assignment. 
People learn best by their own ex- 
perience when it is accompanied by 
struggle, and it is this struggle that 
makes the creases that produce the 
learning. 

This has been a picture of pure 
learning by experience, however, and 
often this can be wasteful. It takes too 
long. Too many mistakes are made. 
People give up. Then, too, many of us 
can have experiences without really 
thinking our way through. 

Have you ever tried to solve one of 
these little nail puzzles? You fumble 
and fumble with it and finally it comes 
apart. If you haven’t thought your way 
through the solution and observed what 
you have been doing, you can put it 
together again and it will take the same 
amount of fumbling to produce the 
solution. It is only when we think 
through our experiences in an orderly 
fashion that we have learned anything. 
If we haven’t, so far as learning is con- 
cerned, these are wasted experiences. 

If we say that our objective is to 
assist, are we assisting, or at least 
assisting to the maximum, if we merely 
throw a new supervisor into his job 
assignment and let him sink or swim? 
The trial and error method is costly. 
New experience is not meaningful. 

So, what do we do to make our 
supervisory development meaningful? 
Discussions in API Supervisory De- 
velopment Committee meetings and 
conversations with supervisors and my 
counter-parts in other oil and gas pro- 
ducing companies reveal that the 
methods most commonly used in super- 
visory development are: 


Conferences 

Case studies methods 

Incident method 

Role playing 

Films 

Film strips 

Recordings 

and a combination of these techniques. 
Each one that I have mentioned makes 
use of the principle of struggle and 
pain in varying degrees. The extent de- 
pends largely on how much the super- 
visor wishes to learn and to involve 
himself in mental activity. 

All of these methods have merit and 
have a definite place in supervisory 
development programs. In using these 
methods, however, we are operating 
under laboratory conditions. We are 
assisting the supervisor to think 
through and perhaps act-out dealings 
with people in a learning situation. To 
completely fulfill our objective, we 
have to assist him to transfer this 
skill, knowledge or attitude from this 
learning situation to the job—to 
watch his dealings with his associates 
in the field and in the office. How to 
accomplish that transfer most effec- 
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tively is the $64 question. I am sure 
that all of us have found that talking 
about handling grievances, disciplining, 
instructing, and correcting is one thing; 
but actually getting out and doing it 
most effectively is something else. 

Have you ever seen a supervisor who 
is an active participant in a supervisory 
conference? Who knows all the right 
answers and talks a good game of 
human relations? Who, when he re- 
turns to the job, lapses into the same 
old behavior pattern when dealing with 
people that leaves much to be desired? 

Such was found to be the case with 
many supervisors as a result of a very 
scientifically designed evaluation study 
that was conducted at the request of 
the International Harvester Company. 
For years, under the auspices of the 
University of Chicago, that company 
had been conducting a two-weeks’ full- 
time training course in human relations 
for its foreman. Hundreds of foremen 
have participated in this training. It 
was rated as being excellent because 
the foreman’s interest in it had been 
consistently very high. Several years 
ago, the company wanted to evaluate 
the results. Here are two of the things 
that they found: At the end of the 
course, but while the foremen were still 
at the training center, there was a 
measureable change in knowledge, at- 
titudes, and behavior with reference 
to the general subject of industrial re- 
lations. When tnese foremen returned 
to the plant, however, and their on-the- 
job attitudes and behavior were meas- 
ured, theie was in many cases a reverse 
effect. 

For various reasons there appeared 
to be no transfer to the job. But, here 
is something that is significant — and 
I quote again from the survey findings. 
“The back-in-the-plant behavior and 
attitudes of the foreman correspond 
almost exactly to the behavior and at- 
titudes of his boss.” Apparently what 
he is like in the training situation may 
be very different from what pays off in 
plant environment. 

No significant differences were found 
between the attitudes of the foremen 
and the attitudes of their bosses. But 
great differences were found between 
the attitudes of the foremen and their 
employees. 

In other words, the leadership cli- 
mate, established by the boss (his at- 
titudes, values, standards, and be- 
haviors) will determine the behavior of 
the foreman more than what he is 
taught at the school and also more than 
the desires of the foremen’s subordi- 
nates.” 

These findings have been substan- 
tiated by similar studies in other com- 
panies. Perhaps some of you have ob- 
served the same type of thing. It seems 
to bear out the time-worn saying that 


“Supervisors tend to supervise as they 
have been supervised.” These findings 
and observations all add up to the fact 
that each supervisor who supervises 
supervisors — or to put it a little more 
clearly, each supervisor’s boss — fo, 
the sake of clarifying our thinking, 
let’s call him a manager — is the key 
figure in the development of his super. 
visors. In reality, the manager is q 
coach. There are inumerable oppor- 
tunities for coaching in the day-to-day 
contacts as the manager and his sub. 
ordinate supervisors discuss their op- 
erations. Every contact with his su- 
perior has an effect upon the super- 
visor. The evaluation survey that I de- 
scribed a moment ago substantiates the 
fact that unless the manager does rec- 
ognize the fact and uses the opportun- 
ity to promote growth, the opposite re- 
action is likely to occur. This coaching 
process, moreover, can be a develop- 
ing force for the coach. If he is the 
right kind of manager, he will do a 
little soul-searching and ask himself 
whether he is doing the things he is 
advising his subordinates to do. 

In describing this process ef coach- 
ing, Myles Mason in his book, “The 
Growth and Development of Execu- 
tives,” quotes one executive as. stating 
that the relationship of the manager to 
his subordinates is something like the 
relationship of a farmer to his wheat 
crop. The farmer does not grow wheat. 
The wheat grows, but success or fail- 
ure of the crop depends in large part 
upon what the farmer does or does not 
do about helping it to grow. 

Another executive said that the fa- 
ther as head of a family was similar to 
a manager. The father does not de- 
velop a family. The children grow and 
develop themselves, but the nature and 
extent of growth depend not alone on 
inherited qualities, but in large part on 
the environment within which they 
live, an environment where the father 
is a major figure. It is the day-to-day 
job environment which is established 
and controlled in large part by the 
supervisor—the manager. 

What makes up this job environ- 
ment? It includes such things as the 
way the supervisor answers the phone, 
what he writes in a letter or memo- 
randum, the way in which he gives 
orders, the manner in which he cor- 
rects employees when they commit an 
error, the handling of employee re- 
quests, dealing with a grievance, in- 
specting completed work, checking on 
work progress, instructing subordi- 
nates, delegating, discussing employee’s 
progress, selling ideas, making deci- 
sions, participating in operating dis- 
cussions, giving a talk, holding safety 
meetings, making recommendations. It 
is through these dealings that we “get 
the oil”. Above, the way in which these 


THE. PETROLEUM ENGINEER, Reference Annual, 1954 


dealir 
how ! 
these 
provi 
for t 
nate 





XUb 


fa- 


de- 
ind 
nd 
on 
on 
ey 
er 
ay 
ed 
he 





dealings are carried on can determine 
how much oil we get. It is also through 
these dealings that ye as managers can 
provide the opportunity and guidance 
for the development of our subordi- 
nate supervisors. It is in this frame- 
work that we do our coaching. 

To be successful at it, we need a 
plan. As the lawyers say, “Intent alone 
is not enough”. Each of us can ask 
himself certain questions. Let us call 
them Coaching Guideposts. They are 
as follows: 


1. Am I operating from the side- 
lines? We can’t spot weaknesses and 
errors if we are playing the game our- 
selves. We can do a better develop- 
ment job from the sidelines. This is 
true of coaches in almost every sport. 
The swimming coach seldom gets into 
the water; he paces the edge of the pool 
watching for flaws in his winner’s 
stroke or kick. If you’ve ever taken 
lessons from a golf pro, you know 
that he stands back to watch you swing, 
looking for ways to improve it. He may 
play in tournaments occasionally, but 
when he’s coaching, he stays on the 
sidelines where he can spot errors and 
weaknesses. A manager can spot errors 
from the sidelines by watching his su- 
pervisors as they work. Of course, 
there are emergency situations where 
he may have to step in and do the job 
himself, but he can cut them to a mini- 
mum by proper development. 


2. Am I encouraging learning by 
doing? No coach ever won a game with 
a team that learned football from text- 
books or lectures. In training and de- 
velopment, there is no substitute for 
supervised doing. We have pretty well 
covered this point in discussing our 
struggle and pain definition of learning. 
It is worth mentioning again, however, 
to show where it fits into the pattern 
of coaching. In this matter of day-to- 
day development, the whole process is 
one of doing on the part of the super- 
visor being developed while the man- 
ager watches him, notes his mistakes, 
and helps him correct his errors. 

Lectures or textbooks help, of 
course, but the coach uses them only 
to supplement the real coaching... 
supervised doing. A football coach 
gives his players plenty of practice, not 
only in fundamentals, but in the finer 
points of the game. He puts them 
through practice scrimmages to get 
smooth team work. He helps substi- 
tutes develop by giving them a chance 
to perform in actual game conditions. 
The manager who is a good coach 
sees to it that each supervisor learns 
his job by doing it. Whether or not 
subordinates have opportunities to per- 
form on the job depends upon what 
the manager does or does not do. 

3. Do I hold to known standards? 
A coach lets each of his players know 


what he expects of them. He teaches 
them to fill their positions according 
to his standards, and they must live up 
tc those standards in order to make the 
team. He’s concerned not only with 
bringing his weak players up to this 
standard, he’s also coaching to keep 
his best men performing at peak level. 
When a top player hits a slump, he has 
to find the cause of it and help him 
snap out of it. The manager has stand- 
ards for every supervisor’s job. He 
must be certain the supervisor recog- 
nizes the standard and holds to it. 


4. Do I develop respect through 
know-how? In the development and 
growth of supervisors, the old rule 
applies: “If you want to train a dog, 
you have to know more than the dog.” 
To the extent that “knowing more than 
the dog” means that the manager 
should be a competent supervisor in 
his position. As a result of studying 
the development of supervisors, it was 
found that where subordinate supervi- 
sors believed that their superiors were 
not competent managers, and accord- 
ingly attached no value to expressions 
of their approval, the subordinates 
typically did not grow and progress. 
A football team must respect the 
coach’s ability to help it become a win- 
ner. Subordinate supervisors must re- 
spect their superior’s experience, his 
understanding of the business, his ma- 
turity in judgment, and his ability to 
help them. A manager must demon- 
strate this know-how in order to earn 
acceptance. 

5. Am I creating a climate of con- 
fidence? The coach’s “crying towel” is 
brought out strictly for the press. He 
tries to build confidence in his team. 
A manager must create a similar cli- 
mate of confidence in which his super- 
visors can thrive under his instruc- 
tion. This doesn’t mean he has to ap- 
prove everything his supervisors do. 
What he does need is a general attitude 
of approval of them as men, plus con- 
fidence in their ability to grow as 
supervisors. In this regard, a vice- 
president of a large mid-western manu- 
facturing company emphasized that 
the important factor was not just the 
fact that the superior had confidence 
in his subordinates, but rather that his 
subordinates believed that the superior 
had confidence in them. 

6. Am I using demonstration 
wisely? Demonstration can be a good 
coaching tool. Most coaches demon- 
strate, or have someone else demon- 
strate, techniques essential to good 
performance. They are careful not to 
allow demonstrations to become a de- 
vice for showing off someone else’s 
skill. A coach uses demonstrations in 
many cases to help teach an inexpe- 
rienced player the fine points of his 
position and to iron out weaknesses 
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in the veteran’s playing. A good coach 
makes his demonstrations a real part 
of the learning by first pointing out 
what a player should look for; follows 
by getting him to analyze what he 
saw. He must avoid trying, however, 
to make the supervisor over in his own 
image. 

7. Am I allowing for individual dif- 
ferences? The coach knows the strong 
points and weaknesses of each individ- 
ual on the team. Because his players 
are human beings with individual dif- 
ferences, he handles them according 
to their own abilities and personali- 
ties. A manager must learn to recog- 
nize these differences in his supervi- 
sors and coach them accordingly. 

8. Am I letting each man know 
where he stands? From time to time 
the coach talks to individual players 
concerning their performance. He 
praises them for their best efforts; he 
lets them know where he would like 
to see improvement. He lets them 
know where they stand and gives them 
encouragement. It’s no different for 
the coaching of supervisors. 

9. Am I using questions to encour- 
age thinking? To refer to something 
that we mentioned several times be- 
fore, the coach knows that learning is 
acquired best and sticks best as a re- 
sult of struggle. The coach gets mental 
doing as well as physical doing into 
his coaching. He holds “skull ses- 
sions,” asking questions to help players 
develop the ability to think clearly and 
quickly on their feet. He uses what, 
why, and how to get struggle and to 
improve their ability to solve problems 
and analyze the opponent’s strategy. 
The superior should word his ques- 
tions carefully to get supervisors to do 
some real thinking in order to benefit 
from their experience. 

10. Do I take sufficient time, have 
patience and go into details? A good 
coach knows he can’t develop a cham- 
pionship team overnight. Some players 
are slower to catch on than others. He 
works patiently with each player, 
checking constantly to make sure he 
gets understanding and acceptance. In 
coaching, the manager should remem- 
ber to be patient and to take the time 
necessary to do the job right. Breaking 
down old behavior patterns and con- 
structing new ones is a slow and pains- 
taking process. It takes time. There is 
no quick and easy method for the de- 
velopment of supervisors. Providing 
for the growth of individuals’ abilities 
and capacities requires time, patience 
and planning. 

11. ‘Do I work on one thing at a 
time? The coach tries to perfect one 
phase of a player’s duties before going 
on to the next. He perfects a back’s 
grip on the ball, for example, before 
he tries to coach him on change of 
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ARMSTRONG BROS. 





“Reversible,” “Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to 34 catalog strength (1,200 
Ib. to 40,000 Ib.). “Reversible” Jaws give 
double jaw life. “Standard” Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “Ideal’’ Tongs have V 

: shaped teeth for a sure grip on 
irregular shapes — fittings, etc. 








TRONG BROS. TOOL CO. 


“The Tool Holder People” 
$231 W. ARMSTRONG AVENUE « CHICAGO 30, ILL. 
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pace. Like the football coach, the 
manager knows that cramming a su- 
pervisor on several weaknesses or sev- 
eral skills that he needs to acquire at 
once only tends to confuse him and 
damage his confidence in himself. 

12. Do I repeat coaching as needed? 
The coach may run his team through 
the same series of play dozens of times 
before he is satisfied. He keeps his 
players practicing until the right way 
becomes a habit. Once he is satisfied 
with the team’s performance, he keeps 
checking to see that it is kept up. The 
manager must remember that one 
coaching session isn’t usually enough. 
He should be alert for evidence of 
slipping back to old habits and should 
repeat coaching when necessary. 

This guide post ties in with the one 
relating to time and patience. 

One executive experienced at coach- 
ing offers this advice: “Until the man- 
ager realizes that he is a coach and 
devotes a greater part of his time to 
coaching, he cannot even begin to do 
a thorough coaching job. In every con- 
tact with a subordinate, the manager 
should automatically ask himself these 
questions: 1. Is he doing the job ac- 
cording to my standards? If he is, fine 
—there is no need for coaching. If he 
is not, then the manager must ask 
himself, 2. Is this an emergency situa- 
tion—serious enough for me to step in 
and do the job myself? If so, he has 
to move fast and coach later. If it’s 
not a real emergency, that’s the time 
to coach, and he should wonder, 3. 
How shall I start coaching him right 
now?” 

Each of us here has the responsi- 
bility for some portion of our com- 
panies’ operations, be it large or 
small. As such, we are responsible for 
getting things done through group ef- 
fort. To quote Oscar Ewing: “We who 
are responsible for the work of other 
people are responsible for their growth 
and development.” In my experience 
the most successful supervisors and 
executives have been those with the 
ability to enable others to do their 
best.” 

We have a definite obligation and 
challenge. We cannot meet it in one 
fell swoop, with one stroke of the pen, 
one conference, one lecture or one 
film. We can only meet it most effec- 
tively on a day-to-day basis. * * * 








Studies of the gas market indi- 
cate that total gas sales by 1955 
will be 66 per cent greater than 
in 1950. This 5-year gain in sales 
is equivalent, economists figure, to 
1,300,000 bbi of oil daily. This is 
twice as much as the 680,000 bbl 
per day expected in total sales of 
all petroleum fuels in the same 
period. 








Westinghouse Awards 
Science Fellowships 

While their pupijs are enjoying sum- 
mer vacations, 32 high school science 
teachers from 20 states and the District 
of Columbia are attending a special 
6-week course in chemistry, physics, 
and mathematics at Carnegie Institute 
of Technology. 

The special summer session for sci- 
ence instructors is made possible by 
the Westinghouse Educational Founda- 
tion, which awards a Westinghouse 
Science Teacher Fellowship of $250 
to each of the 32 teachers selected by 
Carnegie Tech. 

States represented are: Pennsylvania, 
Arkansas, California, Georgia, Illi- 
nois, Kentucky, Louisiana, Maine, 
Massachusetts, Minnesota, New Jer- 
sey, North Carolina, Ohio, Oklahoma, 
South Carolina, Tennessee, Vermont, 
Washington, West Virginia, Wisconsin, 
and the District of Columbia. 

Fundamental scientific concepts will 
be stressed during the program at Car- 
negie, including recent developments 
in radioactivity, nuclear research, syn- 
thetic rubber, liquid helium, petroleum, 
and applied mathematics. 

As part of the course, the science 
teachers also will visit various Pitts- 
burgh industries, as well as Carnegia’s 
own research and teaching laboratories. 
Throughout the program, teaching 
methods will be emphasized and the 
Carnegie Plan of Professional Educa- 
tion featured and discussed. 

The program is directed by full- 
time staff members of Carnegie’s Col- 
lege of Engineering and Science. Bor- 
den P. Hoover, associate professor of 
mathematics, is in charge. x**e* 
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YOUNG ‘Mono-Weld’ Radiators Cool 
Largest Packaged Compressor 


One of the largest packaged compressors ever built, the new Beaird- 
Ingersoll-Rand, 10 cylinder, 550 hp 10 SVG, presented multiple 
cooling problems .. . all solved by Young. Designed for boosting 
field gas into gathering lines . . . the first problem was to lower the 
temperature of the gas before it entered the pipelines. Provision had 
to be made for cooling jacket water and lubrication oil, in a geo- 
graphic location where extremes of temperatures had to be recog- 
nized. Beaird specified Young “Mono-Weld” Jacket Water Cooler 





Pf 





f 
EI Paso Natural Gas Co.'s 
Largo Canyon Compressor Station is 
located forty-five miles from the near- 
est town in San Juan Basin, New 
Mexico. Inset shows two 550 hp SVG 
compressors equipped with Young 
*“Mono-Weld” Radiators. Packaging at 


equipped with separate coils for water, oil and gas cooling. And, 
Beaird, specifies Young Coolers as one of the standard components 
used on all Beaird compressors. Take advantage of Young Heat 


Beaird’s factory saved weeks of assem- 
bly time in the field and enabled them 
to be put on stream immediately upon 





Transfer experience. Call a Young Representative listed in the arrival. Automatic controls permit 


“yellow pages” of your telephone book, or write direct. operation without a regular attendant. 


OIL FIELD REPRESENTATIVES 
J. R. MEEK CO., 1341 S. Boston St., Rm. 109, Tulsa, and F. C. WALZ, 301 Irving St., Denver * FLOURNOY & 
EVERETT, INC., 9346 Stamps Ave., Downey, Calif. * HAROLD J. YOUNG, 206 Montgomery Bidg., Muskegon 
¢ JONES & LAUGHLIN STEEL CORP., Supply Div., 106 Main St., Bradford, Penn.; Union Commerce Bidg., 
Cleveland; 401 Liberty St., Gateway Center, Pittsburgh; Clarksburg, West Virginia. 
Other Representatives in Principal Cities 


YOUNG 


DEPT. 214-G, RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 
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Heating, Cooling, Air Conditioning 


Heat Transfer Products for Automo- 
Products for Home and Industry. 


tive, Agricultural, Industrial, Gas 
and Diesel Engine Application. 


YOUNG RADIATOR COMPANY 
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Shell and Tube Automotive and Unit Convector **YAC"’ Air Heating and **HC"’ Cooling and 
Heat Exchangers Industrial Radiators Heaters Radiators Conditioners Cooling Coils Condensing Units 
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Standards Officials Save Dollars, Time, and Manpower+ 


A NEW breed of men has sprung up 
in American industry. 

These men walk along the assembly 
lines of the nation with a pair of cali- 
pers in one hand and a stopwatch in 
the other. They look over the shoulders 
of the draftsman at his drawing board 
and the accountant at his books. They 
climb the rigs in the oil country, and 
they sit around the tables at the di- 
rectors’ meetings. 

These are the men who finally take 
action after years of irritation and in- 
effective protest about some process 
or some material that everyone knows 
to be inefficient and wasteful but that 
nobody does anything about. Their 
guiding purpose is to find ways of sav- 
ing money for the companies they 
work for. This they hope to accomplish 
by applying a technique that is the hot- 
test subject in American business 
today. 

These men are the standards officials 
of corporations across the country. The 
tools they use to save dollars, time, and 
manpower are the tools we call 
standards. 

Almost every manufacturing con- 
cern of importance today has at least 
one Official assigned to the job of seek- 
ing out and applying standards to the 
company’s way of doing things. Some 
companies have men who do nothing 
else. Others have entire departments 
which carry the standards responsi- 
bility. 

Du Pont has a Standards Committee 
composed of 21 people, including at 
least one from every department in the 
company. This committee meets four 
times a year. Between meetings, it op- 
erates through 25 subcommittees, 
which meet monthly. 

In addition to members of the com- 
mittee and the subcommittees, du Pont 
has 17 people who are assigned, full 
time, to standards work on a regular 
budget basis. 

Naturally, the company would not 
do all this unless it considered the effort 
worthwhile. Last year, du Pont’s Chief 
Engineer told us that his company had 
saved $4 net for every $1 spent on 


standards since it had begun its pro- - 


gram in 1947. 
At the other end of the scale you 
have the hundreds upon hundreds of 


+President’s address before the Los Angeles 


meeting of the American Standards Associa- 
tion, May, 1953. 

*President of Bristo] Brass Corporation, Bris- 
tol, Connecticut. 


ROGER E. GAY* 


smaller companies that assign the re- 
sponsibility. for their standards pro- 
gram to the purchasing officer, or the 
general sales manager, or the vice pres- 
ident in charge of production. They 
are no less concerned than du Pont 
with the efficiencies that can be 
achieved by this tool of American 
industry. 

Each of these companies, large or 
small, is vitally concerned not only 
with its own performance in the use 
of standards, but in the performance 
of the companies that supply it, and in 
the demands of the customers which 
it in turn supplies. 

We have today the most interdepen- 
dent economy the world has ever seen. 
Every industry depends on the good 
will and effort of other industries, every 
company on the works of other com- 
panies. A recent annual report by a 
major automobile manufacturer points 
out that in 1951 the corporation bought 
materials, supplies and services from 
10,500 companies; in 1952 the num- 
ber rose to 13,000 companies. 

Let me tell you how one of your own 
local organizations saved itself — and 
its competitors — quite a few dollars by 
taking an interest in the standardiza- 
tion program of a supplier. The organ- 
ization is Union Oil Company. 

Union Oil used to buy a specially 
designed type of underground tank for 
service stations. Every purchase it made 
of these tanks was considered a special 
assignment for the supplier. The com- 
pany could buy in quantity, but that in- 
volved storage and money tied up in 
inventory, both of which added to op- 
erating expenses. 

Somebody investigated and found 
out that the same situation applied to 
each of the major petroleum marketing 
companies out here on the coast. 

At that point, a Union Oil man saw 
the light. He called together the pe- 
troleum companies and the tank man- 
ufacturers and explained the problem. 
Half a dozen meetings later, all the 
parties came up with a common 
standard. 

As so often happens, the standard 
benefited both groups involved. The 
petroleum companies were benefited 
because, for the first time, they were 
able to buy the tanks on an off-the shel! 
basis, just as you or I would buy a can 
of beans or an electric light bulb. There 
was no storage problem. There were 
no funds tied up in inventory. 


The manufacturer, on the other 
hand, no longer had to keep an inven- 
tory of special-size steel sheets to meet 
the different specifications of each 
company. Since the standard tank sizes 
were based on the standard sizes of 
mill-rolled sheets, the amount of waste 
was reduced or eliminated completely. 

I imagine you could follow that ex- 
ample baek to the mill, back to the 
parts supplier, all the way back to the 
beginning of the line, wherever that is, 
and you would find that all the parties 
involved had derived some advantages 
from the new standard, both in actual 
savings and in improvement of their 
competitive positions. 

One area that cries out for more at- 
tention is that of drawings and blue- 
prints. Westinghouse Electric Corpora- 
tion has complained that on some jobs 
it does for the government it takes 
more time to make over the govern- 
ment drawings to fit Westinghouse shop 
practice than it does to produce the 
apparatus. We do not even have a 
standard for sizes of blueprint paper, 
let alone a standard for making blue- 
prints. 

I would like to recommend to the 
majority of American business the les- 
son that a large minority of American 
business has already learned. It is this: 
That one of the last major areas where 
production and distribution costs can 
be cut lies in the application of stand- 
ards techniques. 

Let no one misunderstand what we 
mean by standards. The American 
Standard is simply an agreed-upon way 
of doing things better, and of doing 
them the same way over and over until 
a better way is found. The American 
Standard takes the flash of genius and 
turns it into a part of everyday pro- 
cedure. 

Everyone who takes the trouble to 
read the business magazines these days 
knows about the shrinking profit mar- 
gin. If you haven’t had the time to 
read about it, your accountants, I am 
sure, will be happy to give you the 
details. 

It is a well-recognized fact that the 
typical corporation must sell much 
more today to make as much as it did 
a dozen years ago. Some experts say 
twice as much. One thing certain is 
that there are for too many companies 
whose profit margin is so narrow that 
the slighest increase in their costs — 
or the least drop in their sales — 
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would send them into the red. 

The Federal government has been 
actively concerned in our work ever 
since ASA was formed. The National 
Bureau of Standards has helped to 
frame more than half the 1347 Amer- 
ican Standards now in existence. 

Up until 1948 various Federal agen- 
cies, bureaus and departments held 
participating memberships in ASA. In 
that year we incorporated under the 
laws of the State of New York, and it 
became necessary for us to drop these 
groups from membership. We have 
now applied for a Federal charter so 
that they may once more be enrolled 
in our membership. 

In the meantime, though, we are in 
the midst of a new and breathtaking 
approach by government to the entire 
problem of standards. More and more, 
government is turning to private indus- 
try in general, and to ASA in particu- 
lar, to handle the job of formulating 
specifications and standards. 

You all know that for many years 
the Federal government wrote its own 
specifications for virtually everything 
it bought, whether it was stenographers’ 
chairs or battleships or little yellow 
pencils. Since government is the sole 
customer for battleships, that may be 
all right but government uses many of 
the same supplies and equipment that 
industry uses in its daily operations. 
You may know that these government 


specs frequently involve departures 
from industry practice, wherever they 
were not justified by special conditions, 
cost time, money and manpower. And 
you can all remember, too, the hodge- 
podge of Federal specifications we had 
to contend with during the war and 
afterward. They were not only in con- 
flict with what we in private industry 
had agreed on; they were also in con- 
flict from one Federal agency to the 
next. And sometimes there were ir- 
reconcilable conflicts within the same 
agency. , 

Now we are coming into the light. 
A year and a half ago the government 
reversed its policy with a joint direc- 
tive of the Munitions Board and the 
Federal Standards Branch of the Gen- 
eral Services Administration. 

The directive reads: 

“Nationally recognized industry and 
technical society standards and specifi- 
cations shall be used to the maximum 
extent practicable in the development 
of Federal and military specifications 
and standards. Normally this will be 
done by adopting by reference or trans- 
cription from such industry and tech- 
nical society standards or portions 
thereof, and issuing the result as a co- 
ordinated or interim Federal or mili- 
tary specification or standard, without 
deviation unless the exception can be 
justified.” 
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3100 VERMONT AVE. 





To meet the 
advancing needs 
of the industry 


This newly designed and successfully-field-tested assembly of extreme 
long range, without re-spotting, loads transports and tank cars 
with unsurpassed speed, greater flexibility and trouble-free handling. 
It includes two of the new Oilco (No 857) swing joints, equipped 
with TIMKEN tapered roller bearings which insure greater friction- 


These new swing joints are packed with '‘O"' ring seals operating 
chrome surfaces to guard against leakage and wear 
me less than 15 minutes for complete assembly, 
without dismantling any connections. 


The assembly and alignments are perfectly engineered in keeping 
with Oilco's high standards with precision hardened ground bear- 
ings and races on all swing joints, except No 827. Soft or flame- 
hardened materials have no part in the construction. 


OIL EQUIPMENT MANUFACTURING COMPANY 


INCORPORATED 
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it means is that the government is say- 
ing: “Gentlemen, we will be able to 
buy goods from you produced in ac- 
cordance with the way both of us have 
found best—we can now buy the things 
that you have produced in the most 
economical and efficient way possible, 
on the basis of one set of standards and 
specifications which are truly national 
and in the public interest.” 

This is the greatest challenge, and 
the greatest opportunity, we in the 
standards movement have ever had. 
We are being offered the opportunity 
to develop American Standards on a 
free enterprise basis. American busi- 
ness is being told that it can work close- 
ly with its biggest customer to decide 
what shall be offered to that customer, 
instead of the customer dictating what 
he will take. 

If I could leave just one thought 
with you, it would be this: That stand- 
ardization is very much your business. 
It is important to you when you buy 
materials and services, when you man- 
ufacture and process, and when you 
sell your wares. Standardization is im- 
portant to you in every economic role 
you play: As producer, as consumer, 
as distributor, and, perhaps most of all, 
as taxpayer. And I would impress on 
you that your best way to further the 
work of standardization in all these 
areas is to support the American Stand- 
* te a 
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Sizes: 3” x 4” 





No. 827 swing joint provides 360-degree rotation of the drop tube 
and is provided with handle to facilitate operation. 

Compression springs which never fatigue, operate in conjunction 
with perforated lever arms to accomplish desired torque and angles 
of vertical movement. Thereby, the vertical movement is spring- 
balanced and the loading arm remains in loading position without 
locking devices or manual effort. The assembly will rise 60 degrees 
above and descend 45 degrees below horizontal 

The assembly includes No. 150 self-closing shock-proof loading line 
valve; and a Timken bearing pillow block at the top of the riser 
which dispenses with the need for an additionai swing joint. Al! 
joints are grounded with static connections 

Completely assembled at the factory. Bolt up the flanges and you 
are ready to proceed with speedy, care-free volume loading 


Write for descriptive folder, A-2. for added detalls. 


LOUISVILLE 11, KY. 
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NATIONAL TANK DIRECTORY 


MANUFACTURING POINTS: Tulsa, Oklahoma: Bolted, Welded and Wood Tanks, and Welded Vessels. 
Electra, Texas: Welded Tanks. 


Abilene, Texas 
Ardmore, Oklahoma 
Brookhaven, Miss. 
Casper, Wyoming 
Clay City, Ilinois 
Cody, Woyming 
Corpus Christi, Texas 
Dallas, Texas 
Denver, Colorado 


El Dorado, Kansas 
Electra, Texas 
Farmington, N. M. 
Fort Morgan, Colo. 
Fort Worth, Texas 
Gainesville, Texas 
Glendive, Montana 
Great Bend, Kansas 
Harvey, Louisiana 


Hobbs, New Mexico 
Houston, Texas 
Lake Charles, La. 
Laurel, Mississippi 
Liberal, Kansas 
Longview, Texas 
Lubbock, Texas 
Magnolia, Ark. 
Midland, Texas 


Mt. Pleasant, Mich. 
Natchez, Miss. 
New Harmony, Ind. 
New Iberia, La. 
Newcastle, Wyo. 
Odessa, Texas 


Oklahoma City, Okla. 


Pampa, Texas 
San Angelo, Texas 


Seminole, Okla. 
Shreveport, La. 
Sidney, Nebraska 
Snyder, Texas 
Vernal, Utah 
Wichita, Kansas 
Wichita Falls, Texas 
Williston, N. D. 


CANADIAN SUBSIDIARY: National Tank Company, Ltd., Regina, Calgary, Edmonton, Virden, Canada 
EXPORT AGENT: National Supply Company, Export Division 
CALIFORNIA: thru American Pipe & Steel Corp. 
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NATIONAL TANK PRODUCTS 


ACCUMULATORS e 
@ DEHYDRATION UNITS, LPG PRODUCTS e 
7 LIQUID LEVEL CONTROLLERS, HIGH PRESSURE AND LOW PRESSURE ? 
LOW TEMPERATURE EXTRACTION SYSTEMS 


ADSORBERS e@ 


CHEMICAL PUMPS 2 
FLUID BOOSTERS e@ 


- MECHANICAL REFRIGERATION TYPE HYDROCARBON RECOVERY SYSTEMS * 
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DEHYDRATION UNITS, GAS 
GASOLINE PLANT EQUIPMENT e 


HEATERS 


LOW TEMPERATURE EXTRACTION 
LOW TEMPERATURE GLYCOL (LTG) SYSTEMS 
PACKAGE TYPE GASOLINE 


PLANTS @ RACKS— TANK CAR LOADING e SALT WATER DISPOSAL EQUIPMENT AND SYSTEMS e SCRUBBERS, 
WET AND DRY TYPES @ SEPARATORS e@ SEPARATOR TOWERS e@ STABILIZING DESORBER UNITS @ STAIRWAYS 
@ TANKS e TITE-LINE COUPLINGS e TREATERS @ VACUUM TRAPS e VALVES e@ VESSELS @ WALKWAY 
@ WATER FLOODING EQUIPMENT e@ WATER FILTERS @ WATER KNOCKOUTS 

DISTRIBUTORS OF ARMCO CASING 








SUPPLY 
J/STORE 1S OUR 
DISTRIBUTOR 


When you specify NORRIS, you are getting not 
only fine products — but also the benefit of years 
of experience of the Norris men in the field, whose 
job it is to work at all times with the PURCHASER 
AND THE SUPPLIER. 


The men of Norris are located in all oil producing 












areas to assist you in the selection of the right 
equipment for your job. These men are a part of 
your staff. Their service to you makes the difference 
that classifies W. C. Norris as tops in its industry. 
Warehouse stocks are strategically located in areas 
that provide you, through your favorite supply store, 
with materials when and where you need them. 


Norris men are at your service 24 hours a day, backed by a plant that has the most 
modern equipment and manufacturing skills acquired through 70 years’ experience. When 
you order oil field supplies, whether sucker rods, polished rods, well heads, or tubular items 
. . . SPECIFY NORRIS through your supply store and take advantage of the extra service 
that is represented in the Norris sales and service staff. 
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Barge Article Praised 


I have read C. L. Rowan’s article, 
“Submersible Barges” in the July is- 
sue of The Petroleum Engineer. Ro- 
wan states at the beginning that his 
article will be elementary, but I would 
like to get on record as saying that this 
is the best article I have ever read con- 
cerning submersible drilling barges. 

It sets the record straight back to the 
days of Giliaso and G. I. McBride. I 
met Giliaso once and have a copy of 
his patent which is dated August 21, 
1928 and I knew McBride quite well. 

I can also cite a great many cases 
where the owners would have been 
much happier had they heeded Rowan’s 
advice and added that 20 ft to the 
length of their barge. 

Another thing I like is his explana- 
tion as to the value of a mud barge. 

We are asking all of our foremen 
and supervisory personnel to read this 
article carefully. 
Ed T. Malloy 
President 
Levingston Shipbuilding Company 
Orange, Texas 


The Kansas Issue 
I think the Kansas issue was a very 
fine job by The Petroleum Engineer 
and it was certainly informative to peo- 
ple who are interested in the oil indus- 
try in the state of Kansas. 
George H. Bruce 


... T have read the Kansas issue and 
enjoyed it very much; I have also heard 
favorable comments from others in our 
city and industry. 

Justus O'Reilly 


. . . I have looked over the Kansas 
issue of The Petroleum Engineer 
...1 would like to have a year’s sub- 
scription. . . . Since the June issue so 
thoroughly covers Kansas, we feel that 
it would be fine addition to our library. 

Eldon F. Frazey 


... 1 am still reading — the Kansas 
issue — with much interest. You have 
done a lot of work... 

George F. Berry, Jr. 


. .. You have certainly done a good 
job in writing up Kanasas for the June 
issue. The articles are all interesting. 

Betty Lou Hollis 


... Inthe June issue mention is made 
of the fact that electric power was first 
used for drilling purposes in the El 
Dorado field. We are proud of the fact 
that Kansas Gas & Elecrtic Company 
was the company supplying the service. 

Harold J. Borger 


THE PETROLEUM ENGINEER, August, 1954 


Correction 
Reference is made to the article ap- 
pearing on page B-104 The Petroleum 
Engineer, March, 1954, pertaining to 
my graduate project at the University 
of Oklahoma. There is a correction 
which I wish to call to your attention. 

The fluid mapper models used in my 
study were not developed by me but 
were developed by Professor A. D. 
Moore, professor of electrical engineer- 
ing, University of Michigan, Ann 
Arbor, Michigan, who published a se- 
ries of articles starting in 1949 on the 
development and use of the fluid map- 
per. I shall appreciate your giving the 
proper credit to Professor Moore for 
his excellent work in developing the 
fluid mapper and his generosity in mak- 
ing the model available to the world on 
a royalty-free basis. 

In fluid mapper models the liquids 
flow through a thin (0.03 in.-0.04 in.) 
flow space which is formed by mount- 
ing a piece of plate glass above and 
parallel to the surface of the plaster 
base slab rather than through the 
plaster base. Dental stone is used to 
form the base slab since it may be 
readily cast in any desired linear pat- 
tern and a hard smooth surface is ob- 
tained for the lower boundary of the 
flow space. 

The fluid mapper model is relative- 
ly new to the petroleum industry. It 
is an inexpensive but highly versatile 
model which may be used not only to 
study problems in secondary recovery 
but also other engineering problems. 

Rex E. Cheek 
Arlington, Virginia 


75th Anniversaries 

Many thanks for sending us the 
story about our 75th anniversary. We 
are most appreciative of this “birthday 
note” in your publication. We have 
been gratified by the attention given to 
the occasion in the press; we’ll continue 
to do our best to deserve the confi- 
dence implied. 

T. S. Petersen 

President 
Standard of California 


Thank you for the story of our 75th 
anniversary. It certainly was well writ- 
ten and a master job of condensation 
without injury . . . Thank you for your 
congratulations on our anniversary, 
and let me reciprocate our best wishes 
for the 25th anniversary of The Petro- 
leum Engineer, which you will mark 
this October. 

Jack F. Gow 
Tide Water Associated 
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